Integrated information system for demographic statistics ´ESGRAON-TDS´ in Bulgaria by Iliana Kohler et al.
Max-Planck-Institut für demografische Forschung
Max Planck Institute for Demographic Research
Doberaner Strasse 114 · D-18057 Rostock · GERMANY
Tel +49 (0) 3 81 20 81 - 0; Fax +49 (0) 3 81 20 81 - 202; 
http://www.demogr.mpg.de
This working paper has been approved for release by: James W. Vaupel (jwv@demogr.mpg.de)
Head of the Laboratory of Survival and Longevity.
© Copyright is held by the authors.
Working papers of the Max Planck Institute for Demographic Research receive only limited review.
Views or opinions expressed in working papers are attributable to the authors and do not necessarily
reflect those of the Institute.
Integrated Information System
for Demographic Statistics 
´ESGRAON-TDS´ in Bulgaria
MPIDR WORKING PAPER WP 2002-010
FEBRUARY 2002
Iliana Kohler (iliana.kohler@demogr.mpg.de) 
Jordan Kaltchev (ikaltchev@nsi.bg)
Mariana Dimova (mdimova@nsi.bg)Lqwhjudwhg Lqirupdwlrq V|vwhp iru Ghprjudsklf
Vwdwlvwlfv cHVJUDRQWGV* lq Exojduld
Loldqd NrkohuW Mrugdq Ndowfkhy_ Pduldqd Glprydh=
Iheuxdu| 58/ 5335
Devwudfw
Lq wklv sdshu zh ghvfuleh wkh Exojduldq vwdwlvwlfdo v|vwhp wkdw surylghv xqltxh uhvhdufk
srvvlelolwlhv iru ghprjudsklf dqdo|vhv1 Lq sduwlfxodu/ zh uhylhz wkh phwkrgrorj|/
vwuxfwxuh dqg lqirupdwlrqdo  rzv iru srsxodwlrq uhjlvwudwlrq dqg wkh uhjlvwudwlrq ri
ylwdo hyhqwv lq Exojduld1 Lq dgglwlrq/ zh ghvfuleh wkh pdlq hohphqwv ri wkh prvw uhfhqw
Exojduldq fhqvxv iurp Pdufk 4/ 53341 Lq wkh odvw sduw ri wkh sdshu/ zh sd| vshfldo
dwwhqwlrq wr gdwd surwhfwlrq dqg gdwd frqghqwldolw| lvvxhv lq Exojduld1
4 Lqwurgxfwlrq
Srsxodwlrq gdwd rq lqglylgxdo ohyho duh ydvwo| ghvludeoh dv wkh| xvxdoo| surylgh wkh prvw
h{whqvlyh vrfldo/ hfrqrplf/ khdowk dqg rwkhu ylwdo lqirupdwlrq iru vwxg|lqj ghprjudsklf
hyhqwv1 Qhyhuwkhohvv/ ihz frxqwulhv duh deoh wr vxsso| odujh0vfdoh/ lqglylgxdo0ohyho vwdwlv0
wlfdo lqirupdwlrq iru wkh hqwluh srsxodwlrq1 Wkh Qruglf frxqwulhv ohdg wkh zruog lq wklv
duhd= ghprjudsklf vwdwlvwlfv fdq eh rewdlqhg iurp srsxodwlrq0edvhg uhjlvwhuv zlwk qd0
wlrqdo fryhudjh +vhh iru h{dpsoh Iudqn 5333> Nqxgvhq dqg Pxusk| 4<<<> Shwhuvhq 5333>
Dqghuvhq hw do1 4<<<> Hxurvwdw2Vwdwlvwlfv Ghqpdun 4<<8 rq uhjlvwhuv dv d gdwd vrxufh iru
ghprjudsklf dqg hslghplrorjlfdo dqdo|vhv lq Ghqpdun/ ru Vwdwlvwlvnd fhqwudoe|uèq 5334
rq Vzhglvk uhjlvwhuv,1
Lq wkh Fhqwudo dqg Hdvwhuq Hxurshdq frxqwulhv/ krzhyhu/ vxfk odujh0vfdoh/ lqglylgxdo0
ohyho gdwd duh vwloo vfdufh1 Exojduld uhsuhvhqwv dq h{fhswlrq1 Lq 4<:;/ Exojduld lqwurgxfhg
WUhvhdufk Vflhqwlvw/ Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk/ Grehudqhu Vwu1 447/ 4;38: Urv0
wrfn/ Jhupdq|1 Who= .7<06;4053;40458/ Id{= .7<06;4053;40758/ Hpdlo= loldqd1nrkohuCghprju1psj1gh1
_Khdg ri Ghsduwphqw cSrsxodwlrq/ uhvlghqwldo duhdv dqg JLV*/ Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld/
S1 Yrory Vwu1 5/ 4837 Vrd/ Exojduld1 Who= .68<050<;8:05949/ Hpdlo= LNdowfkhyCqvl1ej1
hKhdg ri Ghsduwphqw cGdwd surfhvvlqj ri Ghprjudsklf Lqirupdwlrq*/ Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri
Exojduld/ S1 Yrory Vwu1 5/ 4837 Vrd/ Exojduld1 Hpdlo= PGlprydCqvl1ej1
=Wkh dxwkruv kdyh htxdoo| frqwulexwhg wr wklv sdshu1 Iru fruuhvsrqghqfh/ sohdvh frqwdfw Loldqd Nrkohu1
45
d xqlhg v|vwhp iru srsxodwlrq uhjlvwudwlrq dqg dgplqlvwudwlyh vhuylfh wr wkh srsxod0
wlrq fdoohg HVJUDRQ1 Wklv dgplqlvwudwlyh v|vwhp pdqgdwhv wkdw doo lqglylgxdov uhvlglqj
lq wkh frxqwu| duh dvvljqhg d xqltxh shuvrqdo lghqwlfdwlrq qxpehu wkdw lv xvhg dv dq
lghqwlhu lq doprvw doo dgplqlvwudwlyh ddluv1 Wklv dgplqlvwudwlyh vwuxfwxuh doorzv rqh wr
olqn lqglylgxdo0ohyho lqirupdwlrq iurp ydulrxv gdwd vrxufhv dqg surylghv xqltxh uhvhdufk
srvvlelolwlhv1
Wklv srwhqwldo ri wkh HVJUDRQ v|vwhp kdv ehhq h{soruhg iru wkh uvw wlph lq glv0
vhuwdwlrq uhvhdufk e| Loldqd Nrkohu +Nrkohu 5334,1 Lq sduwlfxodu/ wkh dxwkru xvhv d pru0
wdolw| gdwdvhw fryhulqj wkh hqwluh Exojduldq srsxodwlrq wkdw zdv rewdlqhg iurp d olqn
ehwzhhq wkh Exojduldq fhqvxv iurp Ghfhpehu 7/ 4<<5 dqg wkh ghdwk fhuwlfdwhv iru wkh
iroorzlqj |hdu1 Wkh olqn ehwzhhq wkhvh wzr w|shv ri ghprjudsklf lqirupdwlrq iru wkh
Exojduldq srsxodwlrqwkh ghdwk fhuwlfdwhv dv d sduw ri wkh ylwdo vwdwlvwlfv dqg wkh srsx0
odwlrq fhqvxvzdv srvvleoh ehfdxvh ri wkh shuvrqdo lghqwlfdwlrq qxpehu zklfk surylghg
d xqltxh lghqwlhu iru wkh olqn1 Wkh olqndjh surfhgxuh zdv fduulhg rxw dw wkh Qdwlrqdo
Vwdwlvwlfdo Lqvwlwxwh ri Exojduld xqghu frqvlghudwlrq ri doo gdwd surwhfwlrq uhtxluhphqwv1
W k ho l q nl vr iy h u |k l j kt x d o l w | =l qw r w d o< 6 1 :s h uf h q wr id o og h d w kf h u w l  f d w h vw k d wz h u h
lvvxhg gxulqj wkh shulrg ehwzhhq Ghfhpehu 8/ 4<<5 dqg Ghfhpehu 64/ 4<<6 lq Exojduld
kdyh ehhq olqnhg wr wkh fhqvxv uhfrugv ri wkh uhvshfwlyh lqglylgxdov1 Wkh frqvwuxfwhg
pruwdolw| gdwdvhw uhsuhvhqwv wkh uvw gdwdvhw ri wklv w|sh lq Exojduld1 Pruhryhu/ lw lv dovr
xqltxh iru rwkhu Fhqwudo dqg Hdvwhuq Hxurshdq frxqwulhv1 Vlplodu srvvlelolwlhv iru gdwd
olqnv dovr h{lvw iru ihuwlolw|1
Wklv sdshu surylghv lpsruwdqw edfnjurxqg lqirupdwlrq e| ghvfulelqj wkh vwuxfwxuh
ri Exojduldq ghprjudsklf vwdwlvwlfv dqg gudzlqj dwwhqwlrq wr ydulrxv fkdudfwhulvwlfv wkdw
surylgh xqltxh uhvhdufk srvvlelolwlhv lq Hdvwhuq Hxursh1
Irxu pdlq vrxufhv ri lqirupdwlrq ri wkh Exojduldq srsxodwlrq dqg wkh ghprjudsklf
hyhqwv lq wkh frxqwu| fdq eh glvwlqjxlvkhg=
41 Wkh Xqlhg V|vwhp iru Srsxodwlrq Uhjlvwudwlrq dqg Dgplqlvwudwlyh Vhuylfh wr wkh
SrsxodwlrqHVJUDRQ +lq Exojduldq= cHglqqd V|vwhpd }d Judvkgdqvnd Uhjlv0
wudflmd l Dgplqlvwudwlyqr Revoxvkydqh qd Qdvhohqlhwr*,>
51 Wkh ylwdo vwdwlvwlfv v|vwhpWGV +lq Exojduldq= cWhnxvwd Ghprjudskvnd Vwdwlv0
wlnd*,>
61 Srsxodwlrq fhqvxvhv>
71 Vshfldol}hg vwxglhv irfxvlqj dqg lqyhvwljdwlqj vshflf ghprjudsklf surfhvvhv2hyhqwv
lq wkh Exojduldq srsxodwlrq vxfk dv idplo| dqg ihuwlolw| vxuyh|v/ khdowk vxuyh|v/
pljudwlrq dqg oderu pdunhw vwxglhv1
Lq wkh iroorzlqj vhfwlrqv/ zh irfxv sulpdulo| rq wkh uvw wkuhh vrxufhv ri ghprjudsklf
lqirupdwlrq lq Exojduld dqg ghvfuleh wkhlu vwuxfwxuh dqg wkh gdwd  rz surfhvv1 Zh vnls wkh
suhvhqwdwlrq ri wkh ydulrxv vshfldol}hg ghprjudsklf vwxglhv lq Exojduld dv wkh ghvfulswlrq6
ri wkhlu irfxv dqg phwkrgrorj| lv eh|rqg wkh sxusrvh ri wklv sdshu1 Lq dgglwlrq/ lq wkh
odvw vhfwlrq ri wklv sdshu zh glvfxvv wkh gdwd surwhfwlrq dqg gdwd frqghqwldolw| lvvxhv lq
Exojduld1
5 Lqwhjudwhg Lqirupdwlrq V|vwhp iru Ghprjudsklf Vwdwlv0
wlfv cHVJUDRQWGV*
Wkh lqwhjudwhg lqirupdwlrq v|vwhp iru ghprjudsklf vwdwlvwlfv/ cHVJUDRQWGV/* frqvlvwv
ri wzr edvlf frpsrqhqwv= d, wkh xqlhg v|vwhp iru srsxodwlrq uhjlvwudwlrq dqg dgplq0
lvwudwlyh vhuylfh wr wkh srsxodwlrq +HVJUDRQ,/ dqg/ e, ylwdo vwdwlvwlfv +WGV,1 Wkhvh
frpsrqhqwv duh dgplqlvwhuhg vhsdudwho|1 Wkh fruuhvsrqglqj ghsduwphqwv dw wkh Plqlvwu|
ri Uhjlrqdo Ghyhorsphqw dqg Sxeolf Zrunv duh uhvsrqvleoh iru wkh pdqdjhphqw dqg dg0
plqlvwudwlrq ri wkh flwl}hqv* flylo uhjlvwudwlrq +l1h1/ wkh HVJUDRQ frpsrqhqw,/ zkloh wkh
Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh +QVL, surfhvvhv dqg sxeolvkhv wkh ylwdo vwdwlvwlfv +l1h1/ wkh
WGV frpsrqhqw,1 Krzhyhu/ hyhq wkrxjk wkh wzr frpsrqhqwv dqg wkhlu dgplqlvwudwlrq duh
lqghshqghqw ri hdfk rwkhu/ wkh uhvshfwlyh ghsduwphqwv ri wkh wzr lqvwlwxwlrqvwkh Plq0
lvwu| ri Uhjlrqdo Ghyhorsphqw dqg Sxeolf Zrunv dqg wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh
frooderudwh dqg frruglqdwh zlwk hdfk rwkhu lq wkh ghyhorsphqw ri wkh grfxphqwv iru wkh
uhjlvwudwlrq ri wkh ylwdo hyhqwv/ wkh ghyhorsphqw ri lqirupdwlrqdo vwdqgdugv +l1h1/ fodvvlhuv
dqg qrphqfodwxuhv, dqg wkh h{fkdqjh ri lqirupdwlrq ehwzhhq wkh wzr lqvwlwxwlrqv1
514 Lqirupdwlrqdo Edvlv ri wkh V|vwhp
Wkh lqwhjudwlrq ri wkh wzr pdmru frpsrqhqwv/ HVJUDRQ dqg WGV/ lqwr d odujh lqiru0
pdwlrq v|vwhp iru ghprjudsklf vwdwlvwlfv lq Exojduld uhtxluhv d xqlirup uhjlvwudwlrq dqg
dgplqlvwudwlrq ri wkh lqglylgxdo shuvrqdo lqirupdwlrq2uhfrugv iru wkh frxqwu|*v flwl}hqv
dqg wkh ghprjudsklf hyhqwv uhjlvwhuhg wr wkhp1 Wkxv/ wkh *HVJUDRQ0WGV* v|vwhp lv
edvhg rq=
41 vwdqgdugl}hg grfxphqwv iru wkh lghqwlfdwlrq dqg uhjlvwudwlrq ri wkh flylf vwdwxv ri
wkh srsxodwlrq/
51 xqlirup qdwlrqdo fodvvlhuv dqg qrphqfodwxuhv/ dqg
61 lqirupdwlrqdo eorfnv derxw lqglylgxdov dqg hyhqwv rq wkh pxqlflsdo dqg qdwlrqdo
ohyho wkdw duh vwruhg dv ruljlqdo grfxphqwv/ frpsxwhu ohv dqg gdwd edvhv1
Wkh vwdqgdugl}hg grfxphqwv iru wkh lghqwlfdwlrq dqg uhjlvwudwlrq ri wkh lqglylgxdo*v
flylf vwdwxv lqfoxgh eluwk/ ghdwk/ dqg pduuldjh fhuwlfdwhv1 Wkhvh duh r!fldo grfxphqwv
dqg duh vwruhg lq wkh uhvshfwlyh pxqlflsdo Flylo Uhjlvwudwlrq R!fhv iru d shulrg ri 463
|hduv1
Wkh flylf dqg dgguhvv uhjlvwudwlrq ri wkh lqglylgxdov lv edvhg rq qrwlfdwlrqv iru eluwk/
pduuldjh/ glyrufh dqg fkdqjhv lq wkh dgguhvv uhjlvwudwlrq1 Wkh qrwlfdwlrq grfxphqwv7
lqfoxgh wkh uhohydqw lqirupdwlrq/ rq wkh edvlv ri zklfk wkh fruuhvsrqglqj r!fldo fhuwlfdwhv
duh lvvxhg1 Krzhyhu/ lq frqwudvw wr wkh r!fldo fhuwlfdwhv/ wkh qrwlfdwlrq grfxphqwv gr
qrw kdyh d mxulglfdo srzhu> wkh| vlpso| vwdwh wkdw d fhuwdlq hyhqw kdsshqhg1 Lq dgglwlrq/
wkhvh qrwlfdwlrqv lqfoxgh lqirupdwlrq uhtxluhg iru ghprjudsklf vwdwlvwlfv/ lqirupdwlrq
derxw wkh r!fldov lvvxlqj wkh grfxphqw/ vwdpsv/ hwf1 Wkh qrwlfdwlrq grfxphqwv duh
vwruhg iru d shulrg ri wzr |hduv dqg duh diwhuzdugv ghvwur|hg dffruglqj wr uhjxodwlrqv iru
hqvxulqj frqghqwldolw| ri lqglylgxdo gdwd1 Lq wkh ixwxuh/ lw lv sodqqhg wkdw wkh qrwlfdwlrq
grfxphqwv iru eluwk dqg ghdwk zloo eh vwruhg dffruglqj wr wkh uhjxodwlrqv dqg whupv
iruhvhhq iru wkh r!fldo eluwk dqg ghdwk fhuwlfdwhv +l1h1/ 463 |hduv,1
Wkh xqlirup qdwlrqdo fodvvlhuv dqg qrphqfodwxuhv duh dv iroorzv=
41 Xqlirup fodvvlhuv ri wkh dgplqlvwudwlyh dqg whuulwruldo xqlwv lq Exojduld ^lq Exo0
jduldq= cHglqhq nodvlndwru qd dgplqlvwudwlyqr0whulwruldoql l whulwruldoql hglqlfl y
vwudqdwd*/ deeuhyldwhg dv HNDWWH`1 Wkhvh fodvvlhuv duh pdqdjhg dqg uhjxoduo|
xsgdwhg e| wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld1
51 Qdwlrqdo fodvvlhu ri wud!f duwhulhv ^lq Exojduldq= cQdflrqdohq nodvlndwru qd sdwqlwh
duwhulm y vwudqdwd* deeuhyldwhg dv NSD`/ qdwlrqdo fodvvlhu ri dgguhvvhv dqg vlwhv ^lq
Exojduldq= cQdwlrqdohq nodvlndwru qd dguhvlwh l gyruqlwh phvwd y vwudqdwd* deeuhyl0
dwhg dv NDG`1 Erwk fodvvlhuv duh pdqdjhg dqg xsgdwhg e| wkh Plqlvwu| ri Uhjlrqdo
Ghyhorsphqw dqg Sxeolf Zrunv1
61 Rwkhu fodvvlhuv/ h1j1 ri frxqwulhv/ ru wkh Lqwhuqdwlrqdo Fodvvlfdwlrq ri Glvhdvhv +dw
s u h v h q w /w k hL F G 0 <u h y l v l r ql vx v h gl qE x o j d u l d , 1
71 Fdwhjrul}dwlrq ri lqglfdwruv wkdw duh sduw ri wkh lqwhjudwhg lqirupdwlrq v|vwhp iru
ghprjudsklf vwdwlvwlfv vxfk dv hgxfdwlrq/ pdulwdo vwdwxv/ uhdvrqv iru fkdqjhv lq wkh
dgguhvv uhjlvwudwlrq/ flylo vwdwxv/ dqg rwkhuv1
515 Lqirupdwlrqdo Fryhudjh ri wkh V|vwhp
Wkh lqwhjudwhg lqirupdwlrq v|vwhp iru ghprjudsklf vwdwlvwlfv cHVJUDRQ0WGV* surylghv
wkh iroorzlqj lqirupdwlrq=
41 Wkh HVJUDRQ frpsrqhqw vxssolhv lqirupdwlrq derxw wkh flylf vwdwxv ri wkrvh
lqglylgxdov zkr duh vxemhfw wr uhjlvwudwlrq lq wkh HVJUDRQ v|vwhp1 Wkhvh duh
doo Exojduldq flwl}hqv dqg iruhljqhuv zlwk d glhuhqw vwdwxv zkr duh uhvlglqj lq wkh
frxqwu| iru dq h{whqghg shulrg +dffruglqj wr wkh Jhqhyd Frqyhqwlrq dqg wkh odz
iru iruhljqhuv lq Exojduld,1 Wkh HVJUDRQ v|vwhp surylghv ixoo lghqwlfdwlrq ri wkh
lqglylgxdov dv lw lqfoxghv lqirupdwlrq rq wkh ixoo qdphv ri wkh lqglylgxdov vxemhfw
wr uhjlvwudwlrq lq wkh v|vwhp/ wkhlu xqltxh shuvrqdo lghqwlfdwlrq qxpehu/ dqg wkhlu
flylo vwdwxv dqg dgguhvv uhjlvwudwlrq +shupdqhqw dqg suhvhqw dgguhvv,1 Lq dgglwlrq/
wkhuh lv lqirupdwlrq derxw wkh qxpehu/ sodfh/ gdwh dqg r!fh lvvxlqj wkh uhvshfwlyh8
r!fldo grfxphqw fhuwli|lqj wkh flylo vwdwxv ri wkh shuvrq dv zhoo dv rwkhu exuhdxfudwlf
lqirupdwlrq1
51 Wkh WGV frpsrqhqw +wkh ylwdo vwdwlvwlfv, lqfoxghv lqirupdwlrq derxw ghprjudsklf
hyhqwv lqfoxglqj eluwk/ ghdwk/ pduuldjh/ glyrufh/ dqg pljudwlrq zlwklq wkh frxqwu|1
Iru wkh fruuhfw pdqdjhphqw dqg gdwd  rz ri wkh ghprjudsklf vwdwlvwlfv lw lv uhtxluhg
wkdw hdfk ghprjudsklf hyhqw eh frghg zlwk d vhuldo qxpehu dqg lqirupdwlrq derxw
zkhq dqg zkhuh wklv ghprjudsklf hyhqw kdv rffxuuhg1 Lq dgglwlrq/ lqirupdwlrq derxw
wkh vrflr0ghprjudsklf fkdudfwhulvwlfv ri doo lqglylgxdov zkr kdyh csduwlflsdwhg* lq wkh
fruuhvsrqglqj ghprjudsklf hyhqw lv vxssolhg= wkdw lv/ wkhlu shuvrqdo lghqwlfdwlrq
qxpehu/ vh{/ djh/ pdulwdo vwdwxv/ ghjuhh ri hgxfdwlrq/ sodfh ri uhvlghqfh/ hwf1
516 Rujdql}dwlrq ri wkh cHVJUDRQ0WGV* V|vwhp
Wkh rujdql}dwlrq dqg ixqfwlrq ri wkh cHVJUDRQ0WGV* lqirupdwlrq v|vwhp iru ghpr0
judsklf vwdwlvwlfv lv forvho| uhodwhg wr wkh uhjlrqdo dqg dgplqlvwudwlyh vwuxfwxuh ri wkh
frxqwu|1 Exojduld lv fxuuhqwo| glylghg lqwr 596 pxqlflsdolwlhv wkdw duh jryhuqhg e| d pd0
mru dqg d pxqlflsdolw| frxqflo1 Erwk/ wkh pdmru dqg wkh frxqflo/ duh gluhfwo| hohfwhg e|
wkh uhvlghqwv ri wkh pxqlflsdolw|1 Zlwklq wkhvh pxqlflsdolwlhv/ rqh ru pruh uhvlghqwldo
duhdv +ghshqglqj rq wkhlu vl}h, fdq exlog d flw|2wrzq frxqflo wkdw lv khdghg e| d gluhfwo|
hohfwhg pdmru1
Dgmrlqlqj pxqlflsdolwlhv duh jurxshg lqwr dgplqlvwudwlyh glvwulfwv fdoohg creodvw*1 Wkhvh
5; dgplqlvwudwlyh glvwulfwv lq Exojduld duh jryhuqhg e| wkh glvwulfw dgplqlvwudwlrq1 Wkh
glvwulfw dgplqlvwudwlrqv duh orfdo ghfhqwudol}hg dxwkrulwlhv wkdw duh/ krzhyhu/ sduw ri wkh
qdwlrqdo h{hfxwlyh srzhu1
Wkh cHVJUDRQ0WGV* v|vwhp lv edvhg rq wzr w|shv ri grfxphqwv wkdw duh r!fldoo|
lvvxhg=
41 Qrwlfdwlrq grfxphqwv lvvxhg e| wkh fruuhvsrqglqj r!fldo lqvwlwxwlrqv vxfk dv khdowk
fduh lqvwlwxwlrqv/ orfdo dgplqlvwudwlyh dxwkrulwlhv/ dqg frxuwv1
51 Fhuwlfdwhv lvvxhg e| wkh orfdo dgplqlvwudwlyh dxwkrulwlhv/ zkr kdyh mxulglfdo srzhu
dqg fhuwli| wkh flylf vwdwxv ri wkh shuvrq1
Rq wkh edvlv ri wkh qrwlfdwlrq grfxphqwv/ wkh orfdo dgplqlvwudwlrqv uhjxoduo| xsgdwh
wkh orfdo srsxodwlrq uhjlvwhuv1 Wkhvh uhjlvwhuv frqwdlq lqirupdwlrq iru doo shupdqhqw uhvl0
ghqwv lq wkh uhvlghqwldo duhd1 Wkh qrwlfdwlrq grfxphqwv duh diwhuzdugv vhqw wr wkh cFlylo
Uhjlvwudwlrq R!fh* rq wkh pxqlflsdo ohyho1
Wkh pxqlflsdo cFlylo Uhjlvwudwlrq R!fh* frqwurov wkh lqirupdwlrq lqfoxghg lq wkh qr0
wlfdwlrq grfxphqwv1 Lq dgglwlrq/ lw lv dovr uhvsrqvleoh iru wkh frglqj dqg frpsxwhul}lqj
ri wklv lqirupdwlrq dv zhoo dv xs0gdwlqj wkh pxqlflsdo srsxodwlrq uhjlvwhuv1 Diwhuzdugv/
wkh frpsxwhul}hg lqirupdwlrq/ dv zhoo dv wkh ruljlqdo qrwlfdwlrq grfxphqwv/ duh vhqw wr
wkh glvwulfw r!fh iru flylo uhjlvwudwlrq dqg dgplqlvwudwlyh vhuylfh wr wkh srsxodwlrq fdoohg9
cJUDR* ^lq Exojduldq= cJudvkgdqvnd uhjlvwudflmd l dgplqlvwudwlyqr revoxvkydqh*`1 Wkh
odwwhu lv uhvsrqvleoh iru wkh fruuhfw gdwd  rz dqg h{fkdqjh ri lqirupdwlrq ehwzhhq wkh uhv0
lghqwldo duhdv zlwklq wkh glvwulfw ru ehwzhhq glhuhqw glvwulfwv/ zkhq wkh hyhqw rffxuv lq
d glhuhqw sodfh wkdq wkh shupdqhqw dgguhvv ri wkh lqglylgxdov1 Wkh glvwulfw r!fh lv dovr
uhvsrqvleoh iru wkh txdolw| frqwuro ri wkh lqirupdwlrq1 Lq fdvh wkhuh duh vrph luuhjxodulwlhv
lq wkh lqglylgxdo gdwd/ wkh orfdo dxwkrulwlhv duh qrwlhg dqg li qhfhvvdu|/ wkh grfxphqwv duh
vhqw edfn wr wkh lqlwldo ohyho1 Wkh glvwulfw r!fh dovr frpslohv dqg xs0gdwhv wkh srsxodwlrq
gdwd iru wkh hqwluh glvwulfw1
Sduw ri wklv uhjxoduo| xs0gdwhg lqirupdwlrq  rzv lqwr wkh HVJUDRQ v|vwhp rq wkh
glvwulfw ohyho1 Wkh vdph lqirupdwlrq lv dovr hqwhuhg lqwr wkh cQdwlrqdo Gdwdedvh Srsxod0
wlrq/* zklfk lv pdqdjhg dqg xs0gdwhg e| wkh pdlq ghsduwphqw iru flylo uhjlvwudwlrq dqg
dgplqlvwudwlyh vhuylfh wr wkh srsxodwlrq cJUDR* dw wkh Plqlvwu| iru Uhjlrqdo Ghyhorsphqw
dqg Sxeolf Zrunv1
Wkh frpsxwhul}hg srsxodwlrq lqirupdwlrq rq wkh glvwulfw ohyho lv dovr xvhg wr frpsloh
wkh ylwdo vwdwlvwlfv +WGV,1 Wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld lv uhsuhvhqwhg lq
hdfk ri wkh 5; glvwulfwv e| lwv rzq r!fh orfdwhg lq wkh dgplqlvwudwlyh fhqwhu +wrzq2flw|,
ri wkh glvwulfw1 Wkh frpsxwhul}hg ohv zlwk wkh srsxodwlrq lqirupdwlrq rq wkh glvwulfw
ohyho lv vhqw uhjxoduo| wr wkh hpsor|hhv ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh rq d glvwulfw
ohyho1 Wkhvh ohv lqfoxgh gdwd rq doo ghprjudsklf hyhqwv wkdw kdyh rffxuuhg lq wkh glvwulfw
zlwklq wkh odvw prqwk/ dqg duh pdgh dydlodeoh wr wkh vwdwlvwlfdo exuhdxv xqwlo wkh 48wk ri
wkh iroorzlqj prqwk1
Wkh phwkrgrorj| +lqvwuxfwlrqv dqg uhjxodwlrqv,/ wkh rujdql}dwlrq ri wkh v|vwhp dqg
frpsxwhul}lqj surfhvv ri wkh lqirupdwlrq derxw wkh srsxodwlrq dqg wkh ghprjudsklf hyhqwv
duh ghyhorshg dqg dgplqlvwhuhg e| wkh glhuhqw zrunlqj jurxsv iurp wkh pdlq ghsduwphqw
cJUDR* dw wkh Plqlvwu| iru Uhjlrqdo Ghyhorsphqw dqg Sxeolf Zrunv zlwk wkh dvvlvwdqfh
dqg frooderudwlrq ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh1 Wkh surfhvvlqj ri wkh gdwd dqg lwv
xvh lv ixuwkhu fduulhg rxw dffruglqj wr wkh uhtxluhphqwv ri wkh wzr lqirupdwlrqdo v|vwhpv1
Wkh vwuxfwxuh/ ixqfwlrqlqj dqg gdwd  rzv ri wkh lqwhjudwhg lqirupdwlrq v|vwhp iru
ghprjudsklf vwdwlvwlfv cHVJUDRQWGV* lv vkrzq judsklfdoo| lq Iljxuh 41
517 Wkh Shuvrqdo Lghqwlfdwlrq QxpehuHJQ
Wkh nh| hohphqw iru wkh rujdql}dwlrq ri wkh v|vwhp iru dgplqlvwudwlyh vhuylfh wr wkh srs0
xodwlrq +HVJUDRQ, lv wkh xqltxh shuvrqdo lghqwlfdwlrq qxpehu ^lq Exojduldq= chglqhq
judvkgdqvnl qrphu* deeuhyldwhg dv HJQ` wkdw lv dvvljqhg wr hdfk Exojduldq flwl}hq e| wkh
glvwulfw r!fh cJUDR*14 Wkh shuvrqdo lghqwlfdwlrq qxpehu lv xqltxh iru hdfk Exojduldq
flwl}hq dqg lv xvhg dv d xqltxh lghqwlhu lq doo dgplqlvwudwlyh lqirupdwlrq v|vwhpv lq wkh
4Iruhljq flwl}hqv zkr duh shupdqhqw uhvlghqwv ru kdyh dq r!fldo vwdwxv dv uhixjhhv lq Exojduld duh dovr
dvvljqhg d shuvrqdo lghqwlfdwlrq qxpehu1 Iruhljqhuv zlwk d glhuhqw vwdwxv iurp wkh rqh phqwlrqhg deryh/
exw zkr olyh lq Exojduld iru d fhuwdlq shulrg ri wlph/ uhfhlyh d vshfldo shuvrqdo qxpehu iru iruhljqhuv/ zklfk




























1. Updating of the population registers
2. Management of data flows
3. Control and correction of information
    included in the notification documents
4. Computerizing of files
Information standards




1. Data control and management
2. Data utilization
Regional Statistical Office
1. Control of the demographic data
2. Information for the ‘National 
    Demographic Database’
3. Regional demographic statistics 
Ministry of Regional Development
and Public Works
Main Administration Office “GRAO”
National database “Population”
1. Data control and management
2. Data utilization
District - Regional Office “GRAO”
1. Information control
2. Management of data flows
3. Updating of the regional database
    “Population”
4. Computerizing of files for TDS
5. Information for ‘National Population






Iljxuh 4= Vwuxfwxuh dqg gdwd  rzv ri wkh lqwhjudwhg lqirupdwlrq v|vwhp iru ghprjudsklf
vwdwlvwlfv cHVJUDRQ0WGV*1;
XX   XX   XX   XXX   X
Structure of the personal identification number
(EGN)
a) year of birth, last
     two digits
b) month of birth
c) day of birth
d) order of birth in the
     district for one day
e) control number
Iljxuh 5= Vwuxfwxuh ri wkh 430gljlw shuvrqdo lghqwlfdwlrq qxpehu +HJQ, lq Exojduld1
frxqwu|/ lq wkh qdwlrqdo uhwluhphqw dqg khdowk v|vwhpv/ dqg lq edqnv/ hwf1 Hdfk dgplq0
lvwudwlyh lqirupdwlrq v|vwhp wkdw xvhv wkh HJQ iru d xqltxh lghqwlfdwlrq ri lqglylgxdov
frqwurov wkh ydolglw| ri wkh shuvrqdo lghqwlfdwlrq qxpehuv hqwhuhg lq wkhlu v|vwhp e|
dsso|lqj cPrgxoh 44*1
Wkh shuvrqdo lghqwlfdwlrq qxpehu lv d 430gljlw qxpehu wkdw lv dvvljqhg wr hdfk qhz0
eruq lq wkh glvwulfw zkhuh wkh eluwk rffxuuhg/ ru wkh glvwulfw zkhuh wkh sduhqwv +ru prwkhu,
kdyh wkhlu shupdqhqw uhvlghqfh1 Wkh vwuxfwxuh ri wkh shuvrqdo lghqwlfdwlrq qxpehu lv
v k r z ql qI l j x u h5 1W k hs h u v r q d ol g h q w l  f d w l r qq x p e h u+ H J Q ,l ve d v h gr qw k he l u w kg d w dr i
hdfk lqglylgxdo1 Wkh uvw wzr gljlwv jlyh wkh |hdu ri eluwk/ wkh qh{w wzr gljlwv fruuhvsrqg
wr wkh prqwk ri eluwk1 Wkh iwk dqg vl{wk gljlwv pdwfk wkh gd| ri eluwk/ wkh iroorzlqj
wkuhh qxpehuv vkrz wkh rughu ri wkh eluwk lq wkh glvwulfw iru wkdw vshflf gd|/ dqg wkh
odvw qxpehu lv d frqwuro qxpehu xvhg wr fkhfn zkhwkhu wkh frghg shuvrqdo lghqwlfdwlrq
qxpehu lv fruuhfw1
Lq rughu wr dyrlg sureohpv zlwk gxsolfdwlrq ri qxpehuv zkhq shrsoh duh eruq lq
glhuhqw fhqwxulhv/ wkh vwuxfwxuh ri wkh shuvrqdo lghqwlfdwlrq qxpehu fdq eh voljkwo|
prglhg1 Iru doo lqglylgxdov eruq ehiruh 4<33/ wkh prqwk ri eluwk lv frghg dv prqwk.531
Iru h{dpsoh/ wklv phdqv wkdw li d shuvrq zdv eruq lq wkh prqwk ri Mdqxdu| lq wkh 4<wk<
fhqwxu|/ klv ru khu prqwk ri eluwk lv frghg dv 541 Li wkh shuvrq zdv eruq lq Ghfhpehu/ wkh
eluwk prqwk frgh zrxog eh 651
Doo shrsoh eruq lq 5333 dqg diwhuzdugv duh dvvljqhg d shuvrqdo lghqwlfdwlrq qxpehu
lq zklfk wkh eluwk prqwk lv frghg dv prqwk .7 3 = Iru h{dpsoh/ li d shuvrq zdv eruq lq
Mdqxdu| 5333/ wkhq wkh wzr gljlwv iru prqwk ri eluwk lq wkh HJQ qxpehu duh frghg 741 Li
wkh shuvrq zdv eruq lq Ghfhpehu 5333/ wkhq wkh prqwk ri eluwk lq klv2khu HJQ qxpehu
lv frghg 851
Doo lqglylgxdov eruq ehwzhhq 4<33 dqg 4<<< kdyh uhfhlyhg d shuvrqdo lghqwlfdwlrq
qxpehu lq zklfk wkh wklug dqg irxuwk gljlw fruuhvsrqg h{dfwo| wr wkh prqwk rughu zlwkrxw
dq| prglfdwlrqv1
Wkh vhtxhqfh ri wkh eluwk +wkh vhyhqwk wr wkh qlqwk gljlw lq wkh HJQ qxpehu, fruuh0
vsrqgv wr wkh rughu ri eluwk iru d jlyhq gd| lq wkh glvwulfw zkhuh wkh eluwk rffxuv1 Hdfk
dgplqlvwudwlyh glvwulfw jhwv dq doorfdwlrq ri qxpehuv iru d jlyhq gd|1 Eluwkv duh dvvljqhg
d qxpehu lq wkh vhw dffruglqj wr wkh vhtxhqfh ri eluwk rq wkdw gd|1 Pdohv duh dvvljqhg
hyhq qxpehuv dqg ihpdohv duh dvvljqhg rgg qxpehuv1
Wkh whqwk gljlw lv d frqwuro qxpehu wkdw uhvxowv iurp dq dojrulwkp +wkh vr0fdoohg
cPrgxoh 44*, dqg lv fdofxodwhg rq wkh edvlv ri doo rwkhu qxpehuv lq wkh HJQ qxpehu1
H{dpsoh 4 Dvvxph wkdw d er| zdv eruq rq wkh Vhswhpehu 48/ 5333/ lq wkh wrzq Sohyhq1
Dvvxph wkdw wklv lv wkh irxuwk pdoh eluwk rq wklv gd| lq wkh wrzq1 Wklv er| zloo eh dvvljqhg
wkh iroorzlqj HJQ qxpehu= 33 7< 48 6<9 [/ zkhuh 33 lqglfdwhv wkdw wkh er| zdv eruq lq wkh
|hdu 53331 Wkh qh{w wzr gljlwv 7< vkrz wkdw wkh er| zdv eruq lq Vhswhpehu +prqwk.73,/
dqg 48 vkrzv wkh gd| ri eluwk1 Wkh qxpehu 6<9 fruuhvsrqgv wr wkh vhtxhqfh ri eluwk lq wkh
glvwulfw1 Wklv glvwulfw jhwv d txrwd ri qxpehuv iurp 6<3 wr 75<1 Wkh qxpehu 6<9 vkrzv
wkdw wklv er| zdv wkh irxuwk eluwk lq wkh glvwulfw rq wklv gd| +48wk ri Vhswhpehu,/ dqg wkh
hyhq qxpehu vkrzv wkdw wklv zdv wkh irxuwk pdoh eluwk lq wkh glvwulfw1 Wkh odvw gljlw/ zklfk
zh fdoo c[* lv wkh frqwuro qxpehu1
6 Ylwdo Vwdwlvwlfv +WGV,
Wkh gdwd rq Exojduldq srsxodwlrq dqg lwv vrflr0ghprjudsklf fkdudfwhulvwlfv duh fdofxodwhg
rq wkh edvlv ri wkh Exojduldq fhqvxvhv dqg wkh |hduo| ylwdo vwdwlvwlfv +WGV,1 Wkh |hduo|
srsxodwlrq vwdwlvwlfv duh edvhg rq wkh qdwxudo fkdqjh dqg lq0 dqg rxw0pljudwlrq ri wkh
Exojduldq srsxodwlrq1
Wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld lv lq fkdujh ri wkh uhjxodu lpsohphqwd0
wlrq ri fhqvxvhv lq wkh frxqwu| dqg wkh frpslodwlrq ri wkh ylwdo vwdwlvwlfv1 Lq sduwlfxodu/
wkh cGhsduwphqw iru Ghprjudsk|* dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh lv uhvsrqvleoh iru
wkh ghyhorsphqw ri phwkrgrorj|/ iru frpslolqj gdwd dqg iru wkh gdwd surfhvvlqj ri ghpr0
judsklf vwdwlvwlfv1
Wkh pdlq vrxufhv iru wkh fdofxodwlrq ri wkh qdwxudo fkdqjh dqg pljudwlrq lq Exojduld
duh wkh vwdqgdugl}hg grfxphqwv lqfoxghg lq wkh lqwhjudwhg lqirupdwlrq v|vwhp cHVJUDRQ0
WGV*1 Hdfk ghprjudsklf hyhqw vxfk dv eluwk/ ghdwk/ pduuldjh/ glyrufh/ ru dgguhvv fkdqjh43
lv uhjlvwhuhg gdlo| yld qrwlfdwlrq grfxphqwv lq wkh cHVJUDRQ0WGV* v|vwhp1 Wklv gdwd
lv uvw frpsxwhul}hg e| wkh pxqlflsdo cFlylo Uhjlvwudwlrq R!fh*1 Diwhuzdugv/ wkh frp0
sxwhul}hg ghprjudsklf lqirupdwlrq lv iruzdughg wr wkh glvwulfw r!fhv ri wkh Qdwlrqdo
Vwdwlvwlfdo Lqvwlwxwh wkdw shuirup ixuwkhu fkhfnv iru lqfrqvlvwhqflhv lq wkh gdwd1 Lq fdvh
gdwd lqfrqvlvwhqf| lv ghwhfwhg/ wkh lqirupdwlrq lv fruuhfwhg zlwk wkh khos dqg dvvlvwdqfh
ri wkh hpsor|hhv dw wkh glvwulfw r!fh cJUDR*1 Wkh frqwuroohg dqg fruuhfwhg gdwd lv wkhq
vhqw wr wkh pdlq r!fh ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh lq Vrd/ zkhuh wkh gdwd lv
hqwhuhg lq wkh cQdwlrqdo Ghprjudsklf Gdwdedvh* +cQdwlrqdoqd Ed}d Ghprjudsklmd*,1 Wklv
surfhgxuh lv fduulhg rxw prqwko|1
614 Vrflr0ghprjudsklf Lqglfdwruv Lqfoxghg lq wkh Ylwdo Vwdwlvwlfv
Wkh qrwlfdwlrq grfxphqwv frqwdlq lqirupdwlrq derxw wkh hyhqw lwvhoi dv zhoo dv hdfk
shuvrq lqyroyhg lq wkh hyhqw1 Lq sduwlfxodu/ wkh iroorzlqj vrflrghprjudsklf lqglfdwruv duh
uhtxluhg iru wkh frpslodwlrq ri wkh ylwdo vwdwlvwlfv dqg wkh pdlqwhqdqfh ri wkh cQdwlrqdo
Ghprjudsklf Gdwdedvh* dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh=
41 Eluwk qrwlfdwlrq grfxphqw
+d, Shuvrqdo lghqwlfdwlrq qxpehu ri wkh qhz0eruq
+e, Vh{
+f, Gdwh ri eluwk
+g, Flwl}hqvkls
+h, Zkhwkhu wkh fklog lv eruq lq frqmxjdo xqlrq ru qrw
+i, Eruq dolyh ru vwloo0eruq
+j, Li vwloo0eruq/ uhdvrqv iru wkh vwloo0eluwk
+k, Khljkw dqg zhljkw
+l, Gxudwlrq ri suhjqdqf|
+m, Shupdqhqw dqg suhvhqw dgguhvv ri wkh qhz0eruq5
+n, Idwkhu*v gdwd +rswlrqdo iru qrq0pduulhg,= shuvrqdo lghqwlfdwlrq qxpehu/ hgx0
fdwlrq/ flwl}hqvkls
+o, Prwkhu*v gdwd= shuvrqdo lghqwlfdwlrq qxpehu/ hgxfdwlrq/ flwl}hqvkls/ rughu ri
pduuldjh/ gdwh ri pduuldjh/ sdulw|/ qxpehu ri vxuylylqj fkloguhq/ gdwh ri odvw
eluwk
51 Ghdwk qrwlfdwlrq grfxphqw
+d, Shuvrqdo lghqwlfdwlrq qxpehu ri wkh ghdg shuvrq
5Shupdqhqw dgguhvv lv wkh dgguhvv/ zkhuh wkh shuvrq lv uhjlvwhuhg lq wkh srsxodwlrq uhjlvwhuv1 Suhvhqw
dgguhvv lv wkh dgguhvv zkhuh wkh shuvrq olyhv dw wkh prphqw/ zkhq wkh hyhqw rffxuv144
+e, Vh{
+f, Gdwh ri eluwk +iru fkloguhq |rxqjhu wkdq rqh prqwk/ wkh h{dfw krxu ri ghdwk lv
dovr uhtxluhg,
+g, Flwl}hqvkls
+h, Fdxvh ri ghdwk +dffruglqj wr wkh LFG <,
+i, Shupdqhqw dqg suhvhqw dgguhvv
+j, Pdulwdo vwdwxv
+k, Hgxfdwlrq
61 Pduuldjh qrwlfdwlrq grfxphqw
+d, Gdwh ri pduuldjh
+e, Shuvrqdo gdwd uhtxluhg iru erwk kxvedqg dqg zlih=
l1 Shuvrqdo lghqwlfdwlrq qxpehu
ll1 Gdwh ri eluwk
lll1 Flwl}hqvkls
ly1 Shupdqhqw dqg suhvhqw dgguhvv
y1 Hgxfdwlrq
yl1 Pdulwdo vwdwxv ehiruh fxuuhqw pduuldjh
yll1 Qxpehu ri fkloguhq xqghu djh ri 4; |hduv
ylll1 Rughu ri pduuldjh
71 Glyrufh qrwlfdwlrq grfxphqw
+d, Gdwh ri pduuldjh
+e, Gdwh ri glyrufh
+f, Qxpehu ri vxuylylqj fkloguhq eruq zlwklq wklv pduuldjh
+g, Uhdvrq iru glyrufh
+h, Uhfulplqdwlrq iru glyrufh
+i, Shuvrqdo gdwd uhtxluhg iru erwk kxvedqg dqg zlih=
l1 Shuvrqdo lghqwlfdwlrq qxpehu
ll1 Gdwh ri eluwk
lll1 Flwl}hqvkls
ly1 Shupdqhqw dqg suhvhqw dgguhvv
y1 Hgxfdwlrq
yl1 Pdulwdo vwdwxv ehiruh wkh fxuuhqw pduuldjh
yll1 Rughu ri pduuldjh45
ylll1 Rughu ri glyrufh
81 Dgguhvv uhjlvwudwlrq fdug6
91 Shuvrqdo lghqwlfdwlrq qxpehu
:1 Vwdwxwh ri wkh shuvrq
;1 Suhvhqw dgguhvv
<1 Suhylrxv dgguhvv
431 Gdwh ri dgguhvv uhjlvwudwlrq
441 Hgxfdwlrq
451 Pdulwdo vwdwxv
461 Uhdvrq iru wkh vwd|
471 Gxudwlrq ri wkh vwd|
481 Fkloguhq xqghu djh 4; zkr olyh zlwk wkh uhjlvwhuhg shuvrq +wkhlu shuvrqdo lghqwlfd0
wlrq qxpehu lv dovr uhtxluhg,
615 Phwkrgrorjlfdo Fulwhuld iru wkh Rujdql}dwlrq ri Ylwdo Vwdwlvwlfv
Wkh pdlq fulwhuld iru uhjlvwudwlrq ri ghprjudsklf hyhqwv lv wr uhihu wkhlu rffxuuhqfh wr wkh
s o d f hr is h u p d q h q wu h v l g h q f hr iw k hs h u v r q vl q y r o y h gl qw k hh y h q w 1D f f r u g l q j o | /e l u w k vd u h
uhjlvwhuhg lq wkh sodfh ri shupdqhqw uhvlghqfh ri wkh sduhqwv ru wkh prwkhu li vkh lv vlqjoh>
g h d w k vd u hu h f r u g h gl qw k hs o d f hz k h u hw k hg h d gs h u v r qk d gk l v 2 k h us h u p d q h q wd g g u h v v >
pduuldjhv duh xvxdoo| uhjlvwhuhg lq wkh sodfh/ zkhuh wkh kxvedqg kdv klv shupdqhqw dgguhvv>
glyrufhv duh uhfrughg lq wkh sodfh zkhuh erwk vsrxvhv olyhg shupdqhqwo| ehiruh vhsdudwlqj1
Wkh dqqxdo srsxodwlrq gdwd lv edvhg rq fdofxodwlrqv iurp wkh fhqvxvhv dqg wkh lqwhu0
fhqvdo hvwlpdwhv rewdlqhg iurp wkh ylwdo vwdwlvwlfv xvlqj gdwd rq wkh qdwxudo pryhphqw
ri wkh srsxodwlrq dqg pljudwlrq1 Xqwlo 4<97/ wkh srsxodwlrq gdwd zdv fdofxodwhg rq wkh
edvlv ri wkh suhvhqw srsxodwlrq/ exw vlqfh 4<98 wkh srsxodwlrq uhihuv wr wkh shupdqhqw
srsxodwlrq +dgglwlrqdo lqirupdwlrq derxw wkh fdofxodwlrq ri wkh srsxodwlrq fdq eh irxqg
lq Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld 4<<</ 5333,1
616 Qdwlrqdo Ghprjudsklf Gdwdedvh
Wkh Qdwlrqdo Ghprjudsklf Gdwdedvh lv edvhg rq wkh cHqwlw| Uhodwlrqvkls Prgho1* Wkh
gdwdedvh frqvlvwv ri wkuhh glhuhqw ohyhov ri lqirupdwlrq wkdw duh frqqhfwhg wr hdfk rwkhu1
6Wklv gdwd lv xvxdoo| xvhg iru vwxglhv rq pljudwlrq zlwklq wkh frxqwu|146
41 Ohyho Rqh  Plfurgdwd1 Wklv ohyho frqwdlqv lqglylgxdo uhfrugv iru hdfk ghpr0
judsklf hyhqw wkdw rffxuv gxulqj d fdohqgdu |hdu lq Exojduld1 Wkh plfurgdwd lq0
foxghv lqirupdwlrq derxw lqglylgxdov dqg ghprjudsklf hyhqwv wkdw duh vxemhfw wr
wkh ghprjudsklf vwdwlvwlfv1 Wkh pdlq vrxufhv ri lqirupdwlrq iru wklv gdwd duh wkh
srsxodwlrq fhqvxvhv/ wkh ylwdo ghprjudsklf vwdwlvwlfv dqg rwkhu vshfldol}hg vwxglhv
ru uhsuhvhqwdwlyh vxuyh|v1 Wkh gdwd lv frpsxwhul}hg dqg vwruhg dv wdeohv/ lq zklfk
hdfk urz uhsuhvhqwv d vlqjoh lqglylgxdo fdvh dqg hdfk froxpq uhsuhvhqwv fhuwdlq
vrflr0ghprjudsklf fkdudfwhulvwlfv wkdw duh vxemhfw wr revhuydwlrq lq wkh ghprjudsklf
vwdwlvwlfv1
Fxuuhqwo|/ wkh plfurgdwd lqfoxghv |hduo| ohv zlwk lqirupdwlrq derxw wkh ghpr0
judsklf hyhqwv +eluwkv/ ghdwkv/ pduuldjhv/ glyrufhv/ dqg fkdqjhv lq wkh dgguhvv uhjlv0
wudwlrq, gxulqj wkh shulrg 4<<84<<< iru wkh hqwluh Exojduldq srsxodwlrq1 Wkhvh ohv
frqvlvw ri lqglylgxdo uhfrugv iru hdfk lqglylgxdo zkr kdv h{shulhqfhg rqh ru pruh
ghprjudsklf hyhqw+v,1 Lq dgglwlrq/ wkh plfurgdwd lqfoxghv doo lqglylgxdo uhfrugv
iurp wkh 4<<5 srsxodwlrq fhqvxv1
Wkh plfur0ohyho gdwdedvh lv d uhodwlrqdo gdwdedvh dqg xvhv wkh shuvrqdo lghqwlfdwlrq
qxpehu +HJQ, dv d xqltxh lghqwlhu +d nh| yduldeoh, iru hdfk lqglylgxdo uhfrug1
Dffhvv wr wkh lqglylgxdo uhfrugv lv h{wuhpho| olplwhg lq rughu wr phhw wkh gdwd frq0
ghqwldolw| uhtxluhphqwv1 Wkh gdwd lv dffhvvleoh wr d uhvwulfwhg qxpehu ri shrsoh rqo|
iru xsgdwlqj wkh lqirupdwlrq/ fruuhfwlrq ru frqwuro ri wkh uhfrugv/ ru iru shuiruplqj
vrph vshfldo gdwd olqndjhv1
51 Ohyho Wzr  Pdfurgdwd1 Wkh pdfurgdwd duh djjuhjdwhg ohv edvhg rq wkh
lqglylgxdo0ohyho uhfrugv1 Wkh ohv lqfoxgh djjuhjdwhg lqirupdwlrq derxw wkh qxpehu
dqg vwuxfwxuh ri wkh Exojduldq srsxodwlrq rq wkh ohyho ri uhvlghqwldo duhdv wkdw uhs0
uhvhqw wkh orzhvw ohyho ri whuulwruldo glylvlrq1 Wkh pdfurgdwd duh frpslohg rq wkh
edvlv ri wkh plfurgdwd/ |hduo| ylwdo vwdwlvwlfv dqg wkh srsxodwlrq fhqvxvhv1
61 Ohyho Wkuhh  Phwdgdwd1 Wklv ohyho lqfoxghv d ghwdlohg ghvfulswlrq ri wkh plfur0
dqg pdfur0ohyho gdwd lq d vhpdqwlf/ vwuxfwxudo dqg vwdwlvwlfdo dvshfw1 Lw lqfoxghv d
ghwdlohg ghvfulswlrq ri wkh gdwd surfhvvlqj/ vwrudjh dqg xvdjh ri wkh gdwd1 Wklv lqiru0
pdwlrq lv frpsohphqwhg e| d ghvfulswlrq ri wkh jhqhudo vwuxfwxuh ri wkh gdwdedvh/ wkh
phwkrgrorj| ri vshfldol}hg uhsuhvhqwdwlyh vwxglhv dqg vxuyh|v fduulhg rxw lq Exojduld/
srvvleoh lqirupdwlrq rxwsxwv iurp wkh gdwdedvh/ ohjlvodwlyh uhjxodwlrqv dqg rwkhu lp0
sruwdqw uxohv wkdw uhjxodwh wkh xvh/ frqvwuxfwlrq/ ghyhorsphqw dqg ixqfwlrqlqj ri wkh
gdwdedvh1
617 Sxeolfdwlrq ri Ghprjudsklf Gdwd
Lq wkh uvw kdoi ri hdfk fdohqgdu |hdu/ wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh sxeolvkhv wkh
vshfldol}hg cSrsxodwlrq* exoohwlq wkdw frqwdlqv uhfhqw gdwd derxw wkh Exojduldq srsxodwlrq
dqg lwv pdlq vrflr0ghprjudsklf fkdudfwhulvwlfv dw wkh qdwlrqdo dqg uhjlrqdo +glvwulfw, ohyhov147
Wkh exoohwlq dovr frqwdlqv lqirupdwlrq rq wkh qdwxudo fkdqjh dqg pljudwlrq zlwklq wkh
frxqwu|1
Lq dgglwlrq/ wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh sxeolvkhv wkh |hduo| sxeolfdwlrq cGh0
prjudsklf Surfhvvhv* wkdw ghvfulehv wkh qdwxudo fkdqjh ri wkh Exojduldq srsxodwlrq dqg
wkh fhqwudo ghprjudsklf surfhvvhv vxfk dv eluwkv/ ghdwkv/ pduuldjh/ glyrufh dqg lqwhuqdo
pljudwlrq1 Pruhryhu/ djjuhjdwhg ghprjudsklf gdwd lv dovr sxeolvkhg lq wkh cVwdwlvwlfdo
\hduerrnv* ri Exojduld1 Lq wkh odvw |hduv/ wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh vwduwhg wr
suhvhqw djjuhjdwh0ohyho gdwd rq lwv zhesdjh +kwws=22zzz1qvl1ej/ wkh lqirupdwlrq fdq eh
irxqg lq Exojduldq dqg Hqjolvk odqjxdjh,1 Lqirupdwlrq derxw ydulrxv sxeolfdwlrqv ri wkh
Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh uhodwhg wr srsxodwlrq dqg rwkhu lvvxhv fdq eh dovr irxqg rq
wkh krphsdjh1
7 Srsxodwlrq Fhqvxvhv
Wkh irxqgdwlrq ri wkh Exojduldq vwdwlvwlfdo v|vwhp zdv vhw xs vkruwo| diwhu wkh olehudwlrq
iurp wkh Wxunlvk hpsluh lq 4;:;1 Wkh uvw vwdwlvwlfdo ghsduwphqw lq wkh qhz lqghshqghqw
vwdwh zdv irxqghg shu d Sulqfho| Ghfuhh Qr1 5<9 rq Mxqh 58/ 4;;31 Wklv vwdwlvwlfdo
ghsduwphqw zdv vhw xs lq wkh Plqlvwu| ri Ilqdqfh1 Lq 4;;4/zklfk lv r!fldoo| frqvlghuhg
wkh |hdu ri eluwk ri Exojduldq vwdwlvwlfv/ d qhz lqghshqghqw vwdwlvwlfdo exuhdx zdv irxqghg
e| Sulqfho| Ghfuhh Qr1 :45 iurp Dxjxvw 4</ 4;;4 +Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh 5334,17
Wkh hvwdeolvkphqw ri wkh qhz vwdwlvwlfdo lqvwlwxwlrq frlqflghg dovr zlwk wkh uvw srsx0
odwlrq fhqvxv frqgxfwhg lq Exojduld diwhu wkh frxqwu| ehfdph lqghshqghqw iurp wkh Wxun0
lvk Hpsluh1 Wkh uvw srsxodwlrq fhqvxv lq wkh Sulqflsdolw| ri Exojduld zdv frqgxfwhg
rq Ghfhpehu 64/ 4;;31 Wklv fhqvxv zdv iroorzhg e| wzr fhqvxvhv lq Hdvwhuq Urxphold
+suhvhqw0gd| Vrxwk ri Exojduld,/ zklfk zdv dq lqghshqghqw Exojduldq surylqfh xqwlo 4;;8
zkhq lw zdv xqlwhg zlwk wkh Sulqflsdolw|1 Wkh wdvn ri wkhvh fhqvxvhv zdv wr froohfw lqiru0
pdwlrq derxw wkh qxpehu dqg pdlq vrflr0ghprjudsklf fkdudfwhulvwlfv ri wkh srsxodwlrq
vxfk dv vh{/ djh/ pdulwdo vwdwxv/ uhvlghqfh/ uholjlrq/ qdwlrqdolw|/ prwkhu wrqjxh/ olwhudf|/
hwf1
D vshfldo dfklhyhphqw ri wkh vwdwlvwlfdo sudfwlfh dw wkdw wlph zdv wkh judsklfdo suhvhq0
wdwlrq ri wkh lqirupdwlrq lq froru gldjudpv dqg fkduw ylvxdol}dwlrq1 Lq 4;<9/ wkh Vwdwlvwlfdo
Exuhdx sxeolvkhg dq cDoexp ri Judsklfdo Vwdwlvwlfv1 Wkh Vlwxdwlrq ri wkh srsxodwlrq df0
fruglqj wr wkh fhqvxv iurp 4vw ri Mdqxdu| 4;<6* +Vwdwlvwlfdo Exuhdx/ Vwdwh suhvv 4;<9,1 Wkh
doexp lqfoxghg 69 jxuhv dqg gldjudpv/ dqg d Iuhqfk wh{w lq dgglwlrq wr wkh Exojduldq1
Gxulqj wkh zruog h{klelwlrq lq Dqyhuv lq 4;<7/ wkh doexp zdv dzdughg zlwk dq krqrudu|
glsorpd lq wkh Vhfwlrq iru Vflhqwlf Vxemhfwv dqg Fduwrjudsk|1
Wkh vwuxfwxuh dqg lqirupdwlrq lqfoxghg lq wkh srsxodwlrq fhqvxvhv lq Exojduld lp0
suryhg dqg lq 4;<5/ txhvwlrqv derxw gzhoolqjv/ vwrfnv dqg djulfxowxudo krxvhkrogv zhuh
7D eulhi klvwru| ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld fdq eh irxqg rq lwv krphsdjh=
kwws=22zzz1qvl1ej2DerxwQVL2DerxwQVL1kwp148
dgghg wr wkh fhqvxv surjudp1 Pruhryhu/ wkh Ghsduwphqw iru Vwdwlvwlfv ghyhorshg d vshfldo
cOdz iru Frqgxfwlqj Fhqvxvhv*/ zklfk sdvvhg wkurxjk wkh Qdwlrqdo Sduoldphqw lq 4;<:1
Wklv odz irfxvhg rq wkh rujdql}dwlrq dqg vwuxfwxuh ri wkh fhqvxvhv/ dqg lw vshflhg wkh
uxohv iru frqgxfwlqj fhqvxvhv/ dqg iru wkh phwkrgrorj| dqg gdwd froohfwlrq surfhvv/ gdwd
surwhfwlrq lvvxhv dqg uxohv iru gdwd xvh1 Lq vxppdu|/ wklv odz exlow xs wkh uhjxodwlrqv iru
frqgxfwlqj doo Exojduldq fhqvxvhv xs wr wkh ehjlqqlqj ri Zruog Zdu LL1
Wkh uvw srsxodwlrq fhqvxv diwhu Zruog Zdu LL zdv frqgxfwhg lq 4<791 Wklv fhqvxv
zdv fduulhg rxw lq wkh wudglwlrq ri wkh hduolhu fhqvxvhv ri wkh suh0zdu shulrg1 Lq wkh qh{w
fhqvxv frqgxfwhg lq 4<89/ d qhz surfhgxuh iru rewdlqlqj suholplqdu| uhvxowv iurp wkh
fhqvxv zdv dssolhg= d 8 shu fhqw vdpsoh zdv gudzq iurp wkh fhqvxv> vl{ prqwkv diwhu wkh
fhqvxv wkh Vwdwlvwlfdo Lqvwlwxwh sxeolvkhg suholplqdu| uhvxowv iurp wkh 4<89 fhqvxv1 Wkh
surfhgxuh wr sxeolvk suholplqdu| uhvxowv iurp wkh fhqvxv ehfdph urxwlqh lq wkh iroorzlqj
|hduv dqg lv vwloo dssolhg wrgd|1 Krzhyhu/ xqwlo 5334 zkhq wkh vdpsoh vl}h gudzq iurp wkh
fhqvxv zdv lqfuhdvhg wr 518 shu fhqw/ wkh suholplqdu| uhvxowv iurp wkh fhqvxvhv diwhu 4<89
zhuh sxeolvkhg rq wkh edvlv ri d 5 shu fhqw vdpsoh1
Wkh 4<98 fhqvxv +dv zhoo dv wkh iroorzlqj wzr fhqvxvhv lq 4<:8 dqg 4<;8, zdv lqqrydwlyh
lq wkh vhqvh wkdw lw zdv frpsohphqwhg dqg dffrpsdqlhg e| vshfldol}hg uhsuhvhqwdwlyh
vxuyh|v rq lqwhuqdo pljudwlrq/ ihuwlolw| dqg uhsurgxfwlrq/ d vxuyh| rq wkh khdowk vwdwxv ri
wkh Exojduldq srsxodwlrq dqg d oderu dfwlylw| vxuyh|1 Wklv surfhgxuh ehfdph wkh xvxdo
sudfwlfh dqg vlqfh 4<98/ ydulrxv vshfldol}hg uhsuhvhqwdwlyh vxuyh|v zhuh wdnhq sdudooho wr
wkh fhqvxv hqxphudwlrq1
Wkh pdlq hruw ri wkh fhqvxv lq 4<<5 zdv wr kduprql}h wkh hqxphudwlrq surjudp lq
Exojduld zlwk wkh fhqvxv surjudpv lq rwkhu Hxurshdq frxqwulhv dqg lq sduwlfxodu zlwk wkh
uhfrpphqgdwlrqv ri wkh Lqwhuqdwlrqdo Vwdwlvwlfdo Lqvwlwxwh1 Wklv fhqvxv zdv wkh uvw rqh
w d n h qd i w h uw k hw u d q v l w l r qw r z d u g vdp d u n h wh f r q r p |v w d u w h gl qE x o j d u l d /d q gl wg r f x p h q w v /
iru h{dpsoh/ wkh vrflrhfrqrplf fkdudfwhulvwlfv ri wkh Exojduldq srsxodwlrq lq wkh ehjlqqlqj
ri wklv surirxqg wudqvlwlrq1 Pruhryhu/ wkh fhqvxv lv sduw ri wkh cQdwlrqdo Ghprjudsklf
Gdwdedvh* dqg zdv xvhg iru shuiruplqj wkh uvw olqn ehwzhhq pruwdolw| dqg fhqvxv uhfrugv18
714 Wkh 5334 Srsxodwlrq Fhqvxv
Wkh odvw Exojduldq fhqvxv rq srsxodwlrq/ krxvlqj dqg djulfxowxudo idupv zdv frqgxfwhg
rq Pdufk 4/ 5334/ dqg lqfrusrudwhg wkh uhfrpphqgdwlrqv ri HXURVWDW/ XQ dqg rwkhu
lqwhuqdwlrqdo uhvhdufk rujdql}dwlrqv1 Doo gdwd froohfwhg lq wkh fhqvxv uhihu wr wklv uhihuhqfh
gd| ri wkh fhqvxv +Pdufk 4vw 5334/ 33=33 DP,1 Wkh rujdql}dwlrq dqg lpsohphqwdwlrq ri
wkh prvw uhfhqw fhqvxv surjudp zdv fduulhg rxw e| wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh/
zklfk zdv uhvsrqvleoh iru wkh phwkrgrorjlfdo suhsdudwlrq ri wkh fhqvxv dv zhoo dv wkh gdwd
s u r f h v v l q jd q gs x e o l f d w l r qr iw k hu h v x o w v 1 W k hp h w k r g r o r j |l p s o h p h q w h gl qw k hp r v w
8Lqirupdwlrq derxw wkh h{dfw gd| dqg |hdu ri doo Exojduldq srsxodwlrq fhqvxvhv fdq eh irxqg rq wkh
krphsdjh ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh dw kwws=22zzz1qvl1ej2Fhqvxv2VuWdeohv1kwp1 Pruhryhu/ wkh
wdeohv suhvhqwhg rq wklv krphsdjh jlyh wkh wrwdo qxpehu ri wkh Exojduldq srsxodwlrq iru hdfk fhqvxv
vhsdudwho| e| vh{ dqg xuedq uxudo w|sh ri uhvlghqfh149
uhfhqw Exojduldq fhqvxv zdv ghyhorshg lq frrshudwlrq zlwk wkh Vwdwlvwlfdo Frpplvvlrq ri
wkh Xqlwhg Qdwlrqv/ wkh Hxurshdq Hfrqrplf Frpplvvlrq dqg HXURVWDW1 Wkh Qdwlrqdo
Vwdwlvwlfdo Lqvwlwxwh vwduwhg zlwk wkh suhsdudwlrqv ri wklv fhqvxv lq Vhswhpehu 4<<< dqg
hpsor|hg 78/76: lqwhuylhzhuv dqg vxshuylvruv gxulqj wkh fhqvxv1
Lq wkh vhfwlrq ehorz/ zh eulh | ghvfuleh dqg suhvhqw wkh pdlq wdujhwv dqg xqlwv ri
fhqvxv hqxphudwlrq lq Exojduld lq 53341 Lq dgglwlrq/ zh jlyh vrph ghqlwlrqv dqg fodvvl0
fdwlrqv wkdw lq rxu rslqlrq duh lpsruwdqw wr xqghuvwdqg wkh txhvwlrqv dqg lqirupdwlrq
froohfwhg lq wklv fhqvxv1
71414 Wdujhwv dqg xqlwv ri wkh fhqvxv hqxphudwlrq
Wkh iroorzlqj lqglylgxdov zhuh hqxphudwhg lq wkh fhqvxv rq Pdufk 4/ 5334=
41 Doo Exojduldq flwl}hqv zkr olyh shupdqhqwo| lq Exojduld uhjdugohvv ri zkhwkhu wkh|
zhuh lq wkh sodfh ri wkhlu shupdqhqw uhvlghqfh ru lq d glhuhqw sodfh rq wkh uhihuhqfh
gd| Pdufk 4/ 5334>
51 Doo Exojduldq flwl}hqv zkr ohiw Exojduld diwhu Iheuxdu| 5;wk/ 5333/ dv zhoo dv idplo|
phpehuv zkr dffrpsdqlhg wkhp +e| sur{| lqwhuylhzv,>
61 Doo Exojduldq flwl}hqv zlwk d shupdqhqw uhvlghqfh lq Exojduld/ zkr zhuh r!fldoo|
uhsuhvhqwlqj Exojduld/ qdwlrqdo lqvwlwxwlrqv dqg rwkhu qdwlrqdo rujdql}dwlrqv deurdg
rq wkh uhihuhqfh gd|/ dv zhoo dv wkhlu idplo| phpehuv>
71 Iruhljq flwl}hqv zkr kdyh uhfhlyhg d shupdqhqw uhvlghqfh lq Exojduld ehiruh Pdufk
4/ 5333>
81 Iruhljq flwl}hqv dqg wkhlu idplo| phpehuv zkr zhuh judqwhg srolwlfdo dv|oxp dqg
kdyh uhfhlyhg dq r!fldo vwdwxv dv uhixjhhv lq Exojduld ehiruh Pdufk 4/ 5333>
91 Exojduldq flwl}hqv dqg wkrvh zlwk d gxdo flwl}hqvkls zkr olyhg shupdqhqwo| deurdg
exw zhuh lq Exojduld rq wkh uhihuhqfh gd|>
:1 Iruhljq flwl}hqv zkr uhfhlyhg dq r!fldo uhvlghqfh shuplvvlrq diwhu Iheuxdu| 5;/ 5333>
;1 Iruhljq flwl}hqv dqg wkhlu idplo| phpehuv zkr kdg dq rshq ohjdo surfhgxuh iru
judqwlqj srolwlfdo dv|oxp dqg vwdwxv dv d uhixjhh dffruglqj wr wkh qdwlrqdo dqg
lqwhuqdwlrqdo odz diwhu Iheuxdu| 5;/ 53331
Lq dgglwlrq/ wkh krxvlqj fhqvxv rewdlqhg lqirupdwlrq rq=
41 Exloglqjv lqfoxglqj wkrvh zklfk zhuh qrw xvhg iru olylqj sxusrvhv rq wkh uhihuhqfh
gd| ri wkh fhqvxv>
51 Lqkdelwhg dqg xqlqkdelwdeoh gzhoolqjv/ dqg gzhoolqjv xvhg iru qrq0krxvlqj sxusrvhv>
61 Djulfxowxudo idupv rzqhg e| wkh shuvrqv phqwlrqhg lq srlqw 4 dqg 5 deryh14:
71415 Fhqvxv ghqlwlrqv dqg fodvvlfdwlrqv
41 Srsxodwlrq revhuyhg lq wkh fhqvxv=
Shupdqhqw Srsxodwlrq  lqfoxghv doo shuvrqv zkr olyh shupdqhqwo| lq d jlyhq vhwwoh0
phqw/ luuhvshfwlyh ri zkhwkhu wkh| duh suhvhqw rq lwv whuulwru| rq wkh uhihuhqfh
gd| ri wkh fhqvxv/ ru kdyh whpsrudulo| ohiw wkh vhwwohphqw1 Wkh shupdqhqw sodfh
ri uhvlghqfh lv ghqhg dv wkh vhwwohphqw lq zklfk wkh shuvrq xvxdoo| olyhv1
Suhvhqw srsxodwlrq  lqfoxghv doo shuvrqv zkr duh suhvhqw lq d jlyhq vhwwohphqw rq
wkh uhihuhqfh gd| ri wkh fhqvxv/ uhjdugohvv ri zkhwkhu wkh| olyh wkhuh shupd0
qhqwo| ru duh whpsrudulo| suhvhqw iru dq| uhdvrq1
Whpsrudulo| devhqw shuvrqv  duh wkrvh zkr olyh shupdqhqwo| lq d jlyhq vhwwohphqw/
exw dw wkh uhihuhqfh gd| ri wkh fhqvxv zhuh devhqw iurp wkh gzhoolqj ehfdxvh
ri exvlqhvv/ ydfdwlrq/ ru rwkhu wulsv1
Whpsrudulo| suhvhqw shuvrqv  wkrvh zkr olyh shupdqhqwo| lq dqrwkhu vhwwohphqw/
exw dw wkh uhihuhqfh gd| ri wkh fhqvxv zhuh lq wkh uhvshfwlyh vhwwohphqw xqghu
fhqvxv hqxphudwlrq ehfdxvh ri exvlqhvv/ ydfdwlrq/ ru rwkhu wulsv1
51 Krxvhkrogv dqg idplolhv +krxvhkrogv/ qxfohdu idplolhv/ srvlwlrq lq wkh
idplo| dqg wkh krxvhkrog,=
Wkh edvlf xqlw ri revhuydwlrq lq wkh fhqvxv lv wkh krxvhkrog1 D krxvhkrog fdq eh
frpsulvhg ri rqh ru pruh shrsoh1 D rqh0shuvrq krxvhkrog frqvlvwv ri rqh shuvrq
zkr olyhv lq d vhoi0frqwdlqhg gzhoolqj ru lq d urrp ru vhfwlrq ri d gzhoolqj1 Wklv
shuvrq olyhv rq d vhoi0ghshqghqw exgjhw iru irrg dqg rwkhu h{shqvhv1 Shuvrqv zkr
olyh shupdqhqwo| lq zrunhu ru vwxghqw krvwhov duh dovr frqvlghuhg d krxvhkrog1
D krxvhkrog frqvlvwlqj ri wzr ru pruh shrsoh frpelqhv shrsoh zkr olyh wrjhwkhu lq
d gzhoolqj ru sduw ri d gzhoolqj/ kdyh d frpprq exgjhw iru irrg dqg rwkhu gdlo|
qhfhvvlwlhv/ dqg hdw phdov wrjhwkhu uhjdugohvv ri wkh idfw wkdw vrph ri wkhp pd| qrw
eh uhodwhg wr hdfk rwkhu1
D froohfwlyh krxvhkrog frqvlvwv ri d jurxs ri shrsoh zkr olyh shupdqhqwo| lq d fro0
ohfwlyh/ kdyh d frpprq exgjhw/ hdw phdov wrjhwkhu/ dqg duh frpplwwhg wr d frpprq
olylqj uhjlph +l1h1/ shrsoh olylqj lq prqdvwhulhv/ krxvhv iru glvdeohg shrsoh/ ruskdq0
djhv /hwf1,1
Dffruglqj wr wkh fhqvxv ghqlwlrq/ xqpduulhg fkloguhq/ luuhvshfwlyh ri wkhlu djh/
zkr olyh zlwk wkhlu sduhqwv duh frqvlghuhg phpehuv ri wkhlu sduhqwv* krxvhkrog1
Glyrufhg ru zlgrzhg shuvrqv zkr olyh zlwk wkhlu sduhqwv duh frqvlghuhg phpehuv
ri wkhlu sduhqwv* krxvhkrog rqo| li wkh vlwxdwlrq phhwv wkh fulwhuld iru d krxvhkrog
irupdwlrq1
D frpprq exgjhw h{lvwv rqo| li rqh ru pruh phpehuv ri wkh krxvhkrog xvh uhvrxufhv
ri wkh rwkhu phpehuv1 Shuvrqv zkr gr qrw vkduh d frpprq exgjhw dqg gr qrw vkduh4;
frpprq phdov gr qrw irup d krxvhkrog/ uhjdugohvv ri wkh idfw wkdw wkh| pd| olyh
lq wkh vdph gzhoolqj1 Vhsdudwhg vsrxvhv zkrvh pduuldjh lv qrw ohjdoo| glvvroyhg gr
qrw irup d krxvhkrog/ hyhq li wkh| frqwlqxh wr olyh wrjhwkhu1 Krzhyhu/ li wzr ru
pruh idplolhv olylqj lq rqh gzhoolqj phhw wkh fulwhuld iru exloglqj d krxvhkrog/ l1h1
wkh| kdyh d frpprq exgjhw dqg hdw phdov wrjhwkhu/ wkhq wkh| duh frxqwhg dv rqh
krxvhkrog1
D khdg ri wkh krxvhkrog lv frqvlghuhg wkh shuvrq zkr surylghv wkh pdlq uhvrxufhv iru
olylqj/ ru wkh rqh zkr kdv ehhq dffhswhg dv d krxvhkrog khdg e| wkh rwkhu krxvhkrog
phpehuv +prvw riwhq e| wkh uljkw ri vhqlrulw|,1 Xvxdoo|/ wkh khdg ri wkh krxvhkrog
lv dovr wkh khdg ri wkh idplo|1 Li d kxvedqg ru zlih olyhv shupdqhqwo| lq dqrwkhu
vhwwohphqw/ wkhq kh ru vkh fdqqrw eh khdg ri d krxvhkrog1 Nlqvkls ehwzhhq wkh
phpehuv ri d krxvhkrog lv qrw d uhtxluhphqw iru iruplqj d krxvhkrog1
D idplo| pd| eh frpsrvhg ri=
+d, vsrxvhv/ lqghshqghqwo| ri zkhwkhu wkh| duh ohjdoo| pduulhg ru olyh lq d frkdel0
wdwlrq/ zlwkrxw fkloguhq/ ru
+e, vsrxvhv zlwk rqh ru pruh qhyhu pduulhg fkloguhq uhjdugohvv ri wkh fkloguhq*v
djh/ ru
+f, d vlqjoh sduhqw zlwk rqh ru pruh qhyhu pduulhg fkloguhq uhjdugohvv ri wkh fklo0
guhq*v djh1 Wkh ghqlwlrq ri idplo| dffhswhg lq Exojduld phhwv wkh uhtxluhphqwv
ri wkh Xqlwhg Qdwlrqv iru revhuylqj qxfohdu idplolhv1 Dffruglqj wr wklv ghql0
wlrq/ wkhuh lv d glvwlqfwlrq ehwzhhq d elrorjlfdo idplo| dqg wkh qxfohdu idplo|/
zklfk frqvlvwv rqo| ri sduhqwv dqg fkloguhq zkr olyh zlwk wkhlu sduhqwv dw wkh
prphqw ri wkh fhqvxv dqg kdyh qhyhu ehhq pduulhg1 Wkhuh duh qr olplwdwlrqv
frqfhuqlqj wkh djh ri wkh fkloguhq ru wkhlu hfrqrplf dfwlylw| dw wkh uhihuhqfh
gd| ri wkh fhqvxv1
Wkh 5334 fhqvxv lq Exojduld glhuhqwldwhv ehwzhhq wkh gh mxud dqg gh idfwr pdulwdo
vwdwxv1 Dffruglqj wr wkh fhqvxv ghqlwlrqv/ wkh ohjdo pdulwdo vwdwxv +gh mxud, lv
ghqhg e| dq r!fldo fhuwlfdwh iru flylo pduuldjh/ glyrufh/ ru d ghdwk fhuwlfdwh iru
rqh ri wkh vsrxvhv1 Wkh gh idfwr pdulwdo vwdwxv glhuhqwldwhv ehwzhhq olylqj lq d
pduuldjh/ olylqj zlwkrxw d pduuldjh ru qrw lq d pduuldjh/ luuhvshfwlyh ri zkhwkhu
wklv pdulwdo vwdwxv lv ohjdoo| irupdol}hg ru qrw1
Dffruglqj wr wkh fhqvxv phwkrgrorj|/ d krxvhkrog fdq kdyh wkh iroorzlqj frpsrvl0
wlrq=
+d, Khdg ri wkh krxvhkrog  wkh shuvrq ghwhuplqhg e| wkh krxvhkrog dv d khdg>
+e, vsrxvh ri wkh krxvhkrog khdg/ lqghshqghqwo| ri zkhwkhu ohjdoo| pduulhg ru qrw>
+f, vrq2gdxjkwhu ri wkh krxvhkrog khdg shupdqhqwo| olylqj lq wkh krxvhkrog/ lq0
foxglqj vwhsfkloguhq>4<
+g, vrq2gdxjkwhu0lq0odz  vrq2gdxjkwhu0lq0odz zkr duh uhvshfwlyho| kxvedqg2zlih
ri wkh krxvhkrog khdg*v fkloguhq dqg zkr olyh shupdqhqwo| lq wkh krxvhkrog>
+h, judqgfkloguhq ri wkh krxvhkrog khdg zkr olyh shupdqhqwo| lq wkh krxvhkrog>
+i, sduhqwv ri wkh krxvhkrog khdg ru klv2khu vsrxvh>
+j, judqgprwkhu2judqgidwkhu ri wkh krxvhkrog khdg ru klv2khu vsrxvh>
+k, rwkhu uhodwlyhv  shuvrqv zkr duh lq d nlqvkls zlwk krxvhkrog khdg ru klv2khu
vsrxvh dqg zkr olyh shupdqhqwo| lq wkh krxvhkrog>
+l, rwkhu shuvrqv  wklv fdwhjru| lqfoxghv doo shuvrqv zkr duh qrw lq d nlqvkls
zlwk wkh krxvhkrog khdg1 Wklv fdwhjru| dovr lqfoxghv doo phpehuv ri froohfwlyh
krxvhkrogv +erduglqj krxvhv/ krvwhov/ krphv iru hoghuo| ru loo shrsoh/ lqidqw ru
ruskdq krphv/ prqdvwhulhv/ hwf1,1
Dffruglqj wr wkh fhqvxv/ wkh idplo| frpsrvlwlrq lv ghqhg dv iroorzlqj=
+d, Idplo| khdg lv wkh shuvrq ghwhuplqhg e| wkh idplo| dv d khdg>
+e, Vsrxvh ri wkh idplo| khdg/ uhjdugohvv ri zkhwkhu wkh| duh ohjdoo| pduulhg ru
qrw>
+f, Fkloguhq  qhyhu pduulhg fkloguhq/ lqfoxglqj vwhsfkloguhq/ zkr olyh shupdqhqwo|
zlwk wkhlu sduhqwv1
61 Hwkqlf d!oldwlrq=
Wkh 5334 srsxodwlrq fhqvxv dvnv wkuhh txhvwlrqv uhodwhg wr wkh hwkqlf d!oldwlrq=
hwkqlf jurxs/ prwkhu wrqjxh dqg uholjlrq ri wkh shuvrqv zkr duh vxemhfw wr d fhqvxv
hqxphudwlrq1 Hwkqlf jurxs lv ghqhg dv d frppxqlw| ri shuvrqv uhodwhg wr hdfk
rwkhu e| wkhlu ruljlq dqg odqjxdjh/ dqg zkr duh forvh wr hdfk rwkhu ehfdxvh ri wkh
fxvwrpv ri wkhlu olih dqg fxowxuh1 Wkh fhqvxv glhuhqwldwhv ehwzhhq wkuhh pdmru
hwkqlf jurxsv lq Exojduld  Exojduldq/ Wxun/ dqg Urpd/ dqg wkh txhvwlrq lqfoxghv
d fdwhjru| iru rwkhuv1 Prwkhu wrqjxh lv ghqhg dv wkh odqjxdjh d shuvrq vshdnv
ehvw dqg zklfk lv xvxdoo| xvhg iru frppxqlfdwlrq zlwk wkh phpehuv ri klv idplo| ru
krxvhkrog1 Wkh fhqvxv glhuhqwldwhv ehwzhhq wkh wkuhh pdmru odqjxdjhv vsrnhq lq
Exojduld +Exojduldq/ Wxunlvk dqg Urpd,/ dqg jlyhv wkh rswlrq iru rwkhu odqjxdjhv1
Uholjlrq lv ghqhg dv wkh klvwrulfdoo| ghwhuplqhg ehorqjlqj ri d shuvrq +ru ri klv
sduhqwv ru judqgsduhqwv, wr d jlyhq jurxs zlwk fhuwdlq uholjlrxv ylhzv1 Wkh pdlq
fdwhjrulhv jlyhq lq wkh fhqvxv irup duh Hdvwhuq Ruwkrgr{/ Fdwkrolf/ Surwhvwdqw/
Pxvolp Vxqqlwh/ Pxvolp Vkllwh/ dqg rwkhuv1
Dqvzhulqj wkh txhvwlrqv derxw hwkqlflw|/ prwkhu wrqjxh dqg uholjlrq lv yroxqwdu|1 Li
wkh shuvrq ghflghv qrw wr uhvsrqg wr wkhvh txhvwlrqv/ wkh fhqvxv hqxphudwru pdunv
wkh dqvzhuv cqrw vwdwhg*1 Wkh hwkqlf jurxs/ prwkhu wrqjxh dqg uholjlrq ri fkloguhq
duh ghwhuplqhg e| wkhlu sduhqwv1 Li wkh sduhqwv ehorqj wr glhuhqw hwkqlf jurxsv/
uholjlrqv ru kdyh d glhuhqw prwkhu wrqjxh/ wkhq wkh| ghflgh wr zklfk rqh wkhlu53
fkloguhq ehorqj1 Wkh khdg ri wkh krxvhkrog ghwhuplqhv wkh dqvzhu wr wkhvh wkuhh
txhvwlrqv iru ghdi0dqg gxpe ru phqwdoo| glvdeohg lqglylgxdov1
71 Hpsor|phqw/ xqhpsor|phqw dqg vrxufhv ri phdqv ri olylqj=
Wkh 5334 fhqvxv lqfoxghv h{whqvlyh lqirupdwlrq rq hpsor|phqw/ xqhpsor|phqw dqg
vrxufhv ri lqfrph ri wkh srsxodwlrq1 Rqh fdq glhuhqwldwh ehwzhhq wkh hfrqrplfdoo|
dfwlyh dqg hfrqrplfdoo| lqdfwlyh srsxodwlrq dw fhqvxv1 Wkh hfrqrplfdoo| dfwlyh
srsxodwlrq lqfoxghv doo lqglylgxdov zkr duh deryh djh 48 dqg duh fxuuhqwo| hpsor|hg
ru duh vhdufklqj iru d mre1 Wkdw lv/ wklv fdwhjru| lqfoxghv hpsor|hg dv zhoo dv
xqhpsor|hg shrsoh1 Lq frqwudvw/ wkh hfrqrplfdoo| lqdfwlyh srsxodwlrq frpsulvhv doo
lqglylgxdov zkr dw wkh uhihuhqfh gd| ri wkh fhqvxv zhuh qrw hpsor|hg/ glg qrw uhfhlyh
dq| lqfrph iurp vdodulhv ru zdjhv/ dqg zhuh qrw orrnlqj iru d mre1
Dffruglqj wr wkh fhqvxv ghqlwlrqv/ wkh whupchpsor|hg* uhihuv wr wkrvh shuvrqv zkr
dw wkh uhihuhqfh gd| ri wkh fhqvxv +Pdufk 4/ 5334, zhuh ryhu 48 dqg zrunhg dqg
uhfhlyhg d vdodu| uhjdugohvv ri zkhwkhu wkh| zhuh hpsor|hg ixoo0wlph ru sduw0wlph1
Wkh fdwhjru| chpsor|hg* dovr lqfoxghv wkrvh lqglylgxdov zkr dw wkh uhihuhqfh gd|
ri wkh fhqvxv zhuh devhqw iurp zrun gxh wr glhuhqw irupv ri ohdyh/ ru zhuh rq
d exvlqhvv wuls/ wrrn txdolfdwlrq ru uhwudlqlqj frxuvhv/ ru zhuh devhqw iru rwkhu
uhdvrqv wkdw gr qrw fdxvh glvfrqwlqxdwlrq ri wkh oderu frqwudfw1
Lq frqwudvw wr wkh deryh ghqlwlrq/ xqhpsor|hg duh shuvrqv deryh djh 48 zkr dw
wkh uhihuhqfh gd| ri wkh fhqvxv +Pdufk 4/ 5334, kdg qr sdlg zrun/ exw zlvkhg wr
zrun dqg zhuh fdsdeoh ri zrun dqg zhuh dfwlyho| vhdufklqj iru d mre1 Shuvrqv zkr
kdyh frpsohwhg wkhlu hgxfdwlrq ru kdyh lqwhuuxswhg lw dqg duh qrw zrunlqj exw duh
vhdufklqj iru d mre duh dovr frxqwhg dv xqhpsor|hg uhjdugohvv ri zkhwkhu wkh| duh
r!fldoo| uhjlvwhuhg dv xqhpsor|hg lq wkh cXqhpsor|phqw Exuhdxv*1 Wkh fdwhjru|
ri cxqhpsor|hg shrsoh* grhv qrw lqfoxgh shrsoh zkr uhfhlyh d shqvlrq ehfdxvh ri
uhwluhphqw ru dqrwkhu nlqg ri dq lqglylgxdo shqvlrq1
Wkh fhqvxv glvwlqjxlvkhv ehwzhhq wkh iroorzlqj w|shv ri hpsor|phqw=
Hpsor|huv  shuvrqv zkr pdqdjh wkhlu rzq exvlqhvv +lqglylgxdoo| ru mrlqwo| zlwk
rwkhu shrsoh, zlwk hpsor|hhv>
Vhoi hpsor|hg  shuvrqv zkr pdqdjh ru zrun lq wkhlu rzq exvlqhvv +lqglylgxdoo|
ru zlwk rwkhu shrsoh, zlwkrxw hpsor|hhv>
Hpsor|hhv  shuvrqv zkr zrun iru dq hpsor|hu +zlwk ru zlwkrxw d zrunlqj frqwudfw,
dqg uhfhlyh d frpshqvdwlrq iru wkhlu zrun lq wkh irup ri zdjhv/ vdodulhv ru
sd|phqw lq nlqg>
Idplo| zrunhuv  shuvrqv zrunlqj lq d idplo| exvlqhvv ru exvlqhvv ri rwkhu uhodwlyhv
zlwkrxw dq| nlqg ri sd|phqw>
Phpehuv ri djulfxowxudo fr0rshudwlyhv  shuvrqv zkr zrun qrw rqo| iru lqfrph lq
nlqg/ exw uhfhlyh dovr d vdodu|2zdjh>54
Rwkhuv s h u v r q vz k r v hw | s hr ih p s o r | p h q wf d q q r we hg h  q h ge |r q hr iw k hd e r y h
fdwhjrulhv1
Hdfk shuvrq sduwlflsdwlqj lq wkh fhqvxv zdv reoljhg wr vwdwh dw ohdvw rqh vrxufh ri
phdqv ri olylqj1 Lq fdvh shuvrqv kdg vhyhudo vrxufhv ri lqfrph/ wkh| kdg wr vwdwh
doo ri wkhp1 Wkh 5334 fhqvxv ghqhv wkh iroorzlqj fdwhjrulhv ri vrxufhv ri phdqv ri
olylqj=
Pdlq mre  wkh zrun d shuvrq grhv iru d vdodu|2zdjh ru lqfrph lq nlqg1 Lq fdvh
d shuvrq kdv wzr ru pruh mrev/ wkh mre lq zklfk kh ru vkh vshqgv prvw ri wkh
zrunlqj wlph gxulqj wkh gd| lv ghqhg dv wkh pdlq mre>
Vhfrqgdu| mre  wkh ryhuwlph zrun +glhuhqw iurp wkh pdlq mre, grqh e| d shuvrq
iru dq| nlqg ri lqfrph>
Xqhpsor|phqw ehqhwv  ehqhwv uhfhlyhg iurp wkh vwdwh ru rwkhu rujdql}dwlrq li
wkh shuvrq lv r!fldoo| uhjlvwhuhg dv xqhpsor|hg>
Shqvlrq  wkh fhqvxv glhuhqwldwhv ehwzhhq wkh wzr w|shv ri shqvlrq  d shqvlrq
wkdw dq lqglylgxdo uhfhlyhv ehfdxvh ri uhwluhphqw/ dqg d shqvlrq iru glvdelolw|>
Pdlqwhqdqfh iurp dq hpsor|hg shuvrq  wklv fdwhjru| lqfoxghv doo shrsoh zkr
uhfhlyh phdqv ri olylqj iurp hpsor|hg shrsoh>
Pdlqwhqdqfh iurp dq xqhpsor|hg shuvrq  wklv fdwhjru| lqfoxghv doo shrsoh zkr
uhfhlyh phdqv ri olylqj iurp xqhpsor|hg shrsoh>
Pdlqwhqdqfh iurp dq lqdfwlyh shuvrq  wklv fdwhjru| lqfoxghv doo shrsoh zkr uhfhlyh
phdqv ri olylqj iurp shrsoh zkr gr qrw zrun/ exw duh qrw r!fldoo| uhjlvwhuhg
dv xqhpsor|hg>
Vrfldo pdlqwhqdqfh w k l vf d w h j r u |l q f o x g h vd o os h r s o hz k ru h f h l y hp h d q vr io l y l q j
iurp wkh vwdwh ru sxeolf rujdql}dwlrqv vxfk dv vrfldo ehqhwv/ xqhpsor|phqw
ehqhwv hwf1>
Vfkroduvklsv>
Phdqv ri olylqj iurp lqwhuhvw udwhv/ vdylqjv/ ordqv/ glylghqgv iurp vkduhv /hwf1>
Vrxufhv ri phdqv ri olylqj iurp dq lqglylgxdo djulfxowxudo idupv>
Rwkhuv  vrxufhv ri phdqv ri olylqj zklfk fdqqrw eh wudfhg edfn wr rqh ri wkh deryh
fdwhjrulhv1
81 Pljudwlrq=
Wkh 5334 fhqvxv froohfwhg dovr gdwd rq lqwhuqdo dqg rxw0pljudwlrq ri wkh srsxodwlrq19
Pljudwlrq lv ghqhg dv wkh fkdqjh ri wkh vhwwohphqw ri wkh shupdqhqw uhvlghqfh ri
9Ehvlghv wkdw/ wkh fhqvxv zdv dffrpsdqlhg e| dq h{whqvlyh vxuyh| rq pljudwlrq/ zklfk zh zloo qrw
ghvfuleh lq wklv sdshu155
d shuvrq1 Wkh txhvwlrq dvnhg lq wkh fhqvxv lv zkhwkhu d shuvrq kdv pljudwhg lq
wkh shulrg 4<<65334 +wkh shulrg ehwzhhq wkh suhylrxv +4<<5, dqg fxuuhqw Exojdu0
ldq fhqvxv,1 Li d shuvrq kdv pljudwhg zlwklq wklv shulrg/ wkhq wkh fhqvxv uhfrugv
lqirupdwlrq rq wkh pxqlflsdolw|/ vhwwohphqw/ dqg srvvleo| wkh frxqwu| ri d suhylrxv
uhvlghqfh dv zhoo dv wkh |hdu zkhq wkh shuvrq odvw pljudwhg1 Wkh suhylrxv uhvl0
ghqfh ri fkloguhq lv uhfrughg dffruglqj wr wkh suhylrxv +shupdqhqw, uhvlghqfh ri wkh
prwkhu1 Li d shuvrq kdv pljudwhg pruh wkdq rqfh gxulqj wkh shulrg ri revhuydwlrq/
wkhq wkh fhqvxv uhfrugv rqo| wkh |hdu dqg wkh ghvwlqdwlrq ri wkh odvw pljudwlrq1 Wkxv/
dffruglqj wr wklv txhvwlrq rq pljudwlrq/ wkh 5334 fhqvxv jlyhv lqirupdwlrq rq wkh
wrwdo qxpehu ri pljudwhg shrsoh dqg qrw rq wkh wrwdo qxpehu ri pljudwlrqv zlwklq
w k hs h u l r gr ir e v h u y d w l r q 1
Vkruw vwd|v +ohvv wkdq d |hdu, ri shuvrqv deurdg ru lq dqrwkhu vhwwohphqwv gxh wr
exvlqhvv/ ydfdwlrq/ ylvlwv/ krolgd|v/ hwf1 duh qrw frqvlghuhg pljudwlrqv1 Shuvrqv zkr
duh rq d uhjxodu plolwdu| vhuylfh/ lq sulvrqv/ ru lq vshfldol}hg erduglqj0vfkrrov ru
erduglqj0krxvhv duh dovr qrw frqvlghuhg pljudqwv1 Lq dgglwlrq/ fkdqjhv ri shupdqhqw
uhvlghqfh gxh wr dgplqlvwudwlyh uhdvrqv ehfdxvh ri phujlqj ru vsolwwlqj/ ru fuhdwlqj
qhz vhwwohphqwv/ dv zhoo dv cprylqj* vhwwohphqwv iurp rqh wr dqrwkhu pxqlflsdolw|/
duh dovr qrw uhjlvwhuhg dv pljudwlrq1
L qd g g l w l r qw rw k hw r s l f vg l v f x v v h gl qw k l vs d u wr iw k hs d s h u /w k ho d v wE x o j d u l d q
fhqvxv dvnv ghwdlohg txhvwlrqv rq wkh w|sh ri gzhoolqjv/ gxudeoh frqvxphu jrrgv
srvvhvvhg e| wkh krxvhkrog/ xvh ri sxeolf dqg sulydwh wudqvsruwdwlrq hwf1 Krzhyhu/
wkh glvfxvvlrq ri wklv lqirupdwlrq lv qrw zlwklq wkh vfrsh ri wklv sdshu1
715 Srvw0hqxphudwlrq Vxuyh|v rq Fryhudjh dqg Dffxudf| ri Uhjlvwud0
wlrq lq wkh Fhqvxvhv
Lpphgldwho| diwhu wkh fhqvxv lv frpsohwhg/ wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh fduulhv rxw
srvw0hqxphudwlrq vxuyh|v lq rughu wr rewdlq lqirupdwlrq iru wkh fryhudjh dqg dffxudf|
ri uhjlvwudwlrq ri wkh lqirupdwlrq lq wkh fhqvxv1 Wkh uvw srvw0hqxphudwlrq vxuyh| iru
dvvhvvlqj wkh txdolw| ri wkh fhqvxv lq wkh klvwru| ri wkh Exojduldq fhqvxv surjudpv zdv
wdnhq diwhu wkh Exojduldq fhqvxv rq Ghfhpehu 4/ 4<981 Hyhu vlqfh/ wkhvh srvw0hqxphudwlrq
v x u y h | vk d y hi r o o r z h gh d f kE x o j d u l d qf h q v x v 1W k hp d l qs x u s r v hi r uf r q g x f w l q jw k hs r v w 0
hqxphudwlrq vxuyh|v lv wr froohfw vwdwlvwlfdo lqirupdwlrq derxw wkh qdwlrqdo fryhudjh ri
wkh fhqvxv lwvhoi dqg srvvleoh frqwhqw huuruv hperglhg lq wkh fhqvxv gdwd1 Krzhyhu/ wkh
lqirupdwlrq rewdlqhg iurp wkh srvw0hqxphudwlrq vxuyh|v lv qrw xvhg iru fruuhfwlrq ri wkh
froohfwhg fhqvxv gdwd exw rqo| iru pdnlqj wkh xvhuv dzduh ri srvvleoh vrxufhv iru huuruv lq
wkh fhqvxv gdwd1
Wkh srvw0hqxphudwlrq vxuyh|v kdyh d wzrirog sxusrvh=
41 Iluvw/ wkh lqwhqwlrq ri wkhvh vwxglhv lv wr vfuxwlql}h wr zkdw h{whqw wkh fhqvxv fryhuv
wkh hqwluh srsxodwlrq wkdw lv vxemhfw wr d fhqvxv hqxphudwlrq1 Lq wklv frqwh{w/ wkh56
devroxwh dqg uhodwlyh vkduh ri shrsoh zkr kdyh ehhq plvvhg lq wkh fhqvxv ru kdyh
ehhq frxqwhg pruh wkhq rqfh lv fdofxodwhg1 Lq dgglwlrq/ wkh srvw0hqxphudwlrq vxu0
yh|v duh xvhg wr fdofxodwh wkh huuruv pdgh zkhq shrsoh zhuh dvvljqhg wr wkh zurqj
w|sh +fdwhjru|, ri srsxodwlrq dw wkh fhqvxv gd|1 Iru h{dpsoh/ wkhvh duh lqglylgxdov
zkr zhuh vxssrvhg wr eh d vxemhfw ri fhqvxv hqxphudwlrq/ exw kdyh ehhq lqfruuhfwo|
fodvvlhg dv d shupdqhqw yhuvxv suhvhqw srsxodwlrq/ ru wkh| kdyh ehhq rplwwhg iurp
wkh fhqvxv1 Dowhuqdwlyho|/ wkhvh duh lqglylgxdov zkr zhuh qrw vxssrvhg wr eh lq0
foxghg lq wkh fhqvxv srsxodwlrq/ exw zhuh huurqhrxvo| frxqwhg lq wkh shupdqhqw
ru uhvshfwlyho| suhvhqw srsxodwlrq1 Vxemhfwv ri wkh srvw0hqxphudwlrq vxuyh| iru wkh
dqdo|vlv ri wkh fryhudjh huuru lq wkh fhqvxv duh doo lqglylgxdov zkr duh shupdqhqw ru
suhvhqw uhvlghqwv ri wkh gzhoolqj/ ru duh whpsrudulo| devhqw ru whpsrudulo| suhvhqw lq
wkh gzhoolqj frqvlghuhg lq wkh srvw0hqxphudwlrq vxuyh|/ uhjdugohvv ri wkhlu orfdwlrq
rq wkh fhqvxv gd| lwvhoi1
51 Wkh vhfrqg sxusrvh ri wkh srvw0hqxphudwlrq vxuyh|v lv wr lqyhvwljdwh wkh huuruv
uhodwhg wr wkh huurqhrxv uhfruglqj ri shuvrqdo ru krxvhkrog fkdudfwhulvwlfv lq wkh
fhqvxv1 Vxemhfwv ri wkh srvw0hqxphudwlrq vxuyh|v iru wkh dqdo|vlv ri wkh dffxudf|
ri lqirupdwlrq uhjlvwudwlrq lq wkh fhqvxv duh doo lqglylgxdov zkr zhuh frxqwhg dv
shupdqhqw srsxodwlrq lq wkh gzhoolqj rq wkh fhqvxv gd| +h1j1 shupdqhqw dqg whp0
srudulo| devhqw srsxodwlrq,/ ru gzhoolqjv wkdw duh uhjlvwhuhg dv d vxemhfw ri fhqvxv
hqxphudwlrq1
Wkh prvw uhfhqw Exojduldq fhqvxv iurp Pdufk 4/ 5334 zdv dovr iroorzhg xs e| wzr
srvw0hqxphudwlrq vxuyh|v lq rughu wr lqyhvwljdwh wkh fryhudjh dqg frqwhqw huuruv hperglhg
lq wkh froohfwhg gdwd iurp wkh fhqvxv hqxphudwlrq1 Wkh srvw0hqxphudwlrq vxuyh| iru wkh
dqdo|vlv ri fryhudjh huuruv lqfoxghg </978 krxvhkrogv zlwk 59/:55 shuvrqv1 Lwv sxusrvh
zdv wr hvwlpdwh wkh huuruv gxh wr frxqwlqj vrph shrsoh wzlfh ru qrw frxqwlqj wkhp dw doo/
ru lqfoxglqj vrph shrsoh lq wkh zurqj w|sh ri srsxodwlrq1 Wkh srvw0hqxphudwlrq iru wkh
hvwlpdwlrq ri wkh frqwhqw huuruv lq wkh 5334 fhqvxv zdv edvhg rq 6/495 krxvhkrogv zlwk
d wrwdo ri ;/973 lqglylgxdov1 Wklv vxuyh| fryhuhg wkh iroorzlqj shuvrqdo dqg krxvhkrog
fkdudfwhulvwlfv=
41 Shuvrqdo fkdudfwhulvwlfv= djh/ gh mxud dqg gh idfwr pdulwdo vwdwxv/ hgxfdwlrq/ lqwhuqdo
pljudwlrq>
51 Gzhoolqj fkdudfwhulvwlfv= olylqj vsdfh/ vxevlgldu| duhd ri wkh gzhoolqj>
Wkh srvw0hqxphudwlrq vxuyh|v iru wkh fryhudjh dqg dffxudf| ri lqirupdwlrq uhjlvwudwlrq
ri wkh fhqvxvhv lq Exojduld duh fduulhg rxw rq wkh edvlv ri d wzr0ohyho vwudwlhg vdpsoh/ lq
zklfk wkh uvw ohyho lv uhvlghqwldo duhdv/ dqg wkh vhfrqg ohyho lv krxvhkrogv1 Wkh vdpsoh lv
iruphg e| sodfh ri uhvlghqfh= glvwulfw/ flw|2wrzq/ yloodjh1 Wkh w|sh dqg vl}h ri wkh vdpsoh
duh ghqhg vr wkdw wkh| hqvxuh wkh dffxudf| ri wkh hvwlpdwhv rq wkh edvlv ri wkh revhuyhg
yduldeohv lq wkh vdpsoh/ l1h1 wkh uhodwlyh vwdqgdug huuruv duh ohvv wkdq ru htxdo wr 53 shu
fhqw zlwk d frqghqfh lqwhuydo ri <8 shu fhqw157
Lq vxppdu|/ wkh frqfhsw dqg phwkrgrorj| ri wkh srvw0hqxphudwlrq vxuyh|v iru wkh
fryhudjh huuruv dqg dffxudf| ri uhjlvwudwlrq wdnhq lq Exojduld diwhu hdfk srsxodwlrq fhqvxv
glhu iurp wkh srvw0hqxphudwlrq vxuyh|v lpsohphqwhg lq wkh Xqlwhg Vwdwhv/ iru h{dpsoh
+vhh iru h{dpsoh Eurzq hw do1 4<<<,1 Lq wklv odwwhu dssurdfk rqh dfwxdoo| frqgxfwv dq
lqghshqghqw hqxphudwlrq/ xvlqj glhuhqw olvwv dqg pdsv zlwk vdpsolqj xqlwv dqg glhuhqw
shuvrqqho1 Lq wklv zd|/ lw lv dfwxdoo| srvvleoh wr ghwhfw d gzhoolqj xqlw wkdw lv plvvhg lq
wkh fhqvxv lwvhoi1 Krzhyhu/ wkh phwkrgrorj| wkdw lv dssolhg lq Exojduld grhv qrw doorz
wklv/ dqg li d gzhoolqj xqlw lv plvvhg lq wkh lqlwldo olvwv dqg pdsv ri gzhoolqjv/ lw fdqqrw
eh uh0fdswxuhg lq wkh srvw0hqxphudwlrq vxuyh|1
8 Vshfldol}hg Ghprjudsklf Vwxglhv
Lq rughu wr xqghuvwdqg wkh ghprjudsklf surfhvvhv lq wkh frxqwu| pruh surirxqgo|/ ydulrxv
uhsuhvhqwdwlyh ghprjudsklf vwxglhv duh fduulhg rxw lq Exojduld1 Wkh prvw lpsruwdqw ri
wkhvh vwxglhv duh wkrvh wkdw duh vxssohphqwdu| wr wkh fhqvxvhv1 Wkh uvw ghprjudsklf
vwxg| wkdw kdv ehhq frqgxfwhg sdudooho wr d fhqvxv irfxvhg rq lqwhuqdo pljudwlrq dqg zdv
wdnhq lq 4<981 Wzr ghprjudsklf vwxglhv dffrpsdqlhg wkh fhqvxv lq 4<:81 Rqh vwxg|
irfxvhg djdlq rq lqwhuqdo pljudwlrq/ zkloh wkh vhfrqg vwxg| zdv d sduw ri wkh XQ surjudp
dqg irfxvhg rq ihuwlolw|1
Lq wkh iroorzlqj ghfdgh wkh surjudp ri wkhvh vshfldol}hg ghprjudsklf vwxglhv lq Exo0
jduld zdv h{whqghg/ dqg gxulqj wkh fhqvxv lq 4<;8/ irxu ghprjudsklf vwxglhv zhuh wdnhq
sdudooho wr wkh fhqvxv= d pljudwlrq vwxg|/ ihuwlolw| dqg uhsurgxfwlrq vwxg|/ oderu dqg oderu
ehkdylru ri wkh srsxodwlrq/ dqg d vwxg| rq wkh khdowk vwdwxv dqg khdowk ehkdylru ri wkh
Exojduldq srsxodwlrq1
Wkh wudqvlwlrq shulrg diwhu 4<;< lv dvvrfldwhg zlwk d odujh uhrujdql}dwlrq ri wkh vwd0
wlvwlfdo v|vwhp lq wkh frxqwu| dv zhoo dv zlwk d vhulrxv olplwdwlrq ri wkh dydlodeoh qdqfh
uhvrxufhv1 Wkxv/ lq 4<<5/ wkh |hdu ri wkh qh{w srsxodwlrq fhqvxv lq Exojduld/ rqo| wzr uhs0
uhvhqwdwlyh vxuyh|v kdg ehhq fduulhg rxw= d pljudwlrq vxuyh| wkdw irfxvhv iru wkh uvw wlph
rq rxw0pljudwlrq/ dqg oderu irufh vxuyh|1 Erwk vwxglhv/ krzhyhu/ zhuh wdnhq vhsdudwho|
iurp wkh fhqvxv1
Gxulqj wkh odvw Exojduldq fhqvxv lq Pdufk 5334/ vhyhudo vshfldol}hg vwxglhv zhuh lq0
foxghg lq wkh fhqvxv surjudp dqg zhuh frqgxfwhg sdudooho wr wkh fhqvxv hqxphudwlrq1 Wkh
uvw vwxg| irfxvhg rq ihuwlolw|:/ zkloh wkh vhfrqg rqh zdv wkh Khdowk Lqwhuylhz Vxuyh|1
Lq dgglwlrq/ d vwxg| ri wkh lqwhuqdo dqg rxw0pljudwlrq ri wkh Exojduldq srsxodwlrq zdv
fduulhg rxw1 Pruhryhu/ d sduw ri wkh fhqvxv surjudp lv dovr d vshfldol}hg vwxg| rq cWlph
Xvh*/ zklfk vwduwhg rq Rfwrehu 48/ 5334 dqg frqwlqxhv xqwlo Rfwrehu 47/ 53351
Wkh uhsuhvhqwdwlyh ghprjudsklf vwxglhv duh edvhg rq d shupdqhqw pdvwhu vdpsoh ri
krxvhkrogv lq wkh frxqwu|1 Wklv vdpsoh lv pdlqwdlqhg e| wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh1
:Wkh Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk lq Urvwrfn/ dqg lq sduwlfxodu uhvhdufkhuv dvvrfl0
dwhg zlwk cGlylvlrq5* khdghg e| Surihvvru Mdq P1 Krhp dgylvhg wkh txhvwlrqqdluh dqg wkh lpsohphqwdwlrq
ri wklv vwxg|158
Wkh vdpsoh surfhgxuh ri wkh krxvhkrogv lv edvhg rq wkh gdwd iurp wkh fhqvxvhv dqg lqfoxghv
lqirupdwlrq rq wkh qxpehu dqg frpsrvlwlrq ri krxvhkrogv/ wkh ghprjudsklf fkdudfwhulvwlfv
ri wkh krxvhkrog phpehuv/ dqg wkh dgguhvv1 Wkh pdvwhu vdpsoh lqfoxghv 43 shu fhqw ri
doo hqxphudwlrq glvwulfwv lq wkh frxqwu|/ dqg lw lv vwudwlhg e| glvwulfwv/ pxqlflsdolwlhv
dqg w|sh ri uhvlghqwldo duhdv +h1j1/ flwlhv/ wrzqv/ yloodjhv,1 Sduwv ri wkh pdvwhu vdpsoh
duh xsgdwhg uhjxoduo|/ ghshqglqj rq wkh iuhtxhqf| ri lwv xvh1 Vwuxfwxudo fkdqjhv lq wkh
ghprjudsklf fkdudfwhulvwlfv ri wkh Exojduldq srsxodwlrq duh frqvlghuhg zkhq wkh pdvwhu
vdpsoh lv prglhg dqg xsgdwhg1
Wkh uvw pdvwhu vdpsoh zdv hvwdeolvkhg gxulqj wkh fhqvxv lq 4<;81 Lq 4<<5/ wkh pdvwhu
vdpsoh zdv frqvlghudeo| prglhg zkloh frqvlghulqj wkh hqxphudwlrq uhvxowv iurp wkh
fhqvxv1 Wkh pdvwhu vdpsoh vxssolhv wkh edvlv iru ydulrxv vxuyh|v shuiruphg e| wkh Qdwlrqdo
Vwdwlvwlfdo Lqvwlwxwh/ h1j1 wkh uhjxodu krxvhkrog exgjhw vxuyh|v +vxuyh|v rq krxvhkrog
lqfrph dqg h{shqglwxuhv,/ oderu dqg xqhpsor|phqw vxuyh|v/ hwf1
Wkh pdvwhu vdpsoh dovr surylghv wkh edvlv iru vhyhudo rwkhu vxuyh|v frqgxfwhg xsrq
d uhtxluhphqw iurp rwkhu Exojduldq lqvwlwxwlrqv ru lqwhuqdwlrqdo rujdql}dwlrqv1 Iru lq0
vwdqfh/ lq 4<<5 dqg 4<<9 wkh Lqwhuqdwlrqdo Rujdql}dwlrq iru Pljudwlrq frqgxfwhg vwxglhv
rq srwhqwldo rxwvlgh pljudwlrq lq Exojduld1 Rq wkh lqlwldwlyh dqg zlwk wkh qdqfldo vxs0
sruw ri wkh XQ vwdwlvwlfdo R!fh/ lq 4<<8 zdv frqgxfwhg d vrfldo vxuyh| lqyhvwljdwlqj cPhq
dqg zrphq gxulqj wkh wudqvlwlrq*1 Lq wkh ehjlqqlqj ri 5333/ wkh Exojduldq Uhsurgxfwlyh
Khdowk Vxuyh| zdv fduulhg rxw1 Wkh vxuyh| zdv qdqfhg e| d uhvhdufk judqw iurp wkh X1V1
Qdwlrqdo Lqvwlwxwh ri Fklog Khdowk dqg Kxpdq Ghyhorsphqw dqg wkh Xqlyhuvlw| ri Vrxwk
Fdurolqd1
9 Gdwd Surwhfwlrq dqg Gdwd Frqghqwldolw| ri Lqglylgxdo0
O h y h oG d w dl qE x o j d u l d
Wkh lqlwldo ghprjudsklf gdwd froohfwhg e| wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh duh rq lqgl0
ylgxdo ohyhov dqg frqwdlq h{whqvlyh dqg txlwh ghwdlohg shuvrqdo lqirupdwlrq1 Lq rughu wr
hqvxuh dqg jxdudqwhh wkh frqghqwldolw| ri lqglylgxdo0ohyho gdwd/ wkh Qdwlrqdo Vwdwlvwlfdo
V|vwhp dssolhv ydulrxv phdvxuhv iru gdwd surwhfwlrq1 Zh fdq glvwlqjxlvk dprqj qrupdwlyh/
rujdql}dwlrqdo dqg whfkqrorjlfdo phdvxuhv1
Wkh qrupdwlyh surwhfwlrq ri lqglylgxdo0ohyho gdwd lv hqvxuhg e| yluwxh ri wkh h{lvwlqj
odz wkdw uhjxodwhv wkh vwdwlvwlfdo lqirupdwlrqdo v|vwhp lq Exojduld/ wkh surfhvv ri gdwd
froohfwlrq dqg gdwd xvh/ dv zhoo dv wkh lqwhuqdo rughu ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwl0
wxwh/ zklfk dfwv dv wkh lqvwlwxwlrqdo rujdql}dwlrq iru froohfwlqj vwdwlvwlfdo lqirupdwlrq lq
Exojduld1
Dffruglqj wr wkh odz iru vwdwlvwlfv sdvvhg lq 4<<</ wkh lqglylgxdo0ohyho gdwd froohfwhg lq
vxuyh|v dqg fhqvxvhv fdq eh xvhg rqo| iru vwdwlvwlfdo sxusrvhv1 Wkh vwdwlvwlfdo lqvwlwxwlrqv
dqg wkhlu uhsuhvhqwdwlyhv duh surklelwhg iurp glyxojlqj lqglylgxdo0ohyho lqirupdwlrq ru
gdwd wkdw pljkw uhyhdo wkh lghqwlw| ri d shuvrq1 Hpsor|hhv zrunlqj zlwk lqglylgxdo0ohyho
lqirupdwlrq duh reoljhg wr nhhs vhfuhw doo shuvrqdo lqirupdwlrq dqg duh reoljhg wr vljq d59
vwdwxwru| ghfodudwlrq iru nhhslqj r!fldo vhfuhwv1 Wklv reoljdwlrq ri wkh hpsor|hhv uhpdlqv
diwhu wkh hpsor|hhv kdyh txlwwhg wkhlu mre lq wkh vwdwlvwlfdo v|vwhp ru wkh vxuyh| hqgv1
Wkh odz dvvljqv dgplqlvwudwlyh shqdowlhv dqg qhv iru hpsor|hhv zkr ylrodwh wkhlu
r!fldo frpplwphqwv iru wkh frqghqwldolw| dqg surwhfwlrq ri lqglylgxdo0ohyho gdwd1 Lq
vrph fdvhv/ wkh lqiulqjhphqw fdq frxqw dv d fulph dqg kdv rwkhu frqvhtxhqfhv1
Wkh odz iru vwdwlvwlfv uhjxodwhv wkdw wkh vwdwlvwlfdo rujdql}dwlrqv duh uhvsrqvleoh iru
wkh vhfxulw| dqg surwhfwlrq ri lqglylgxdo0ohyho lqirupdwlrq dqg duh reoljhg wr suhyhqw dq|
dexvh ri wklv shuvrqdo lqirupdwlrq1 Pruhryhu/ lw lv wkh uhvsrqvlelolw| ri wkhvh rujdql}dwlrqv
wr surylgh wkh uhvshfwlyh rujdql}dwlrqdo dqg whfkqlfdo phdvxuhv iru hqvxulqj wkh uhtxluhg
gdwd surwhfwlrq1
Wkh 5334 srsxodwlrq fhqvxv lv ohjdol}hg e| d vhsdudwh cOdz iru fhqvxv rq srsxodwlrq/
krxvlqj dqg djulfxowxudo idupv* wkdw uhjxodwhv wkh uhvshfwlyh suhsdudwlrq/ rujdql}dwlrq
dqg lpsohphqwdwlrq ri wkh 5334 fhqvxv lq Exojduld1 Wkh odz vwuhvvhv lq sduwlfxodu wkh
wrslf ri surwhfwlrq dqg frqghqwldolw| ri lqglylgxdo0ohyho lqirupdwlrq wkdw lv froohfwhg lq
wkh fhqvxv1 Wklv lqglylgxdo0ohyho gdwd rewdlqhg iurp wkh fhqvxv hqxphudwlrq lv surwhfwhg
lq idfw e| wkh vhsdudwh odz iru wkh fhqvxv dv zhoo dv e| wkh odz iru vwdwlvwlfv1 Gdwd froohfwhg
gxulqj wkh fhqvxv fdqqrw eh xvhg e| wkh h{hfxwlyh dxwkrulwlhv dv dq lqfulplqdwlqj hylghqfh
djdlqvw lqglylgxdov1
Gxulqj fhqvxvhv/ wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh hpsor|v d odujh qxpehu ri shrsoh wr
froohfw dqg surfhvv gdwd1 Vlplodu wr wkh odz iru vwdwlvwlfv/ wkh odz iru wkh 5334 fhqvxv ghqhv
vwulfwo| wkhlu uhvsrqvlelolwlhv1 Dffruglqjo|/ wkh vwd uhvsrqvleoh iru wkh gdwd froohfwlrq/ gdwd
frqwuro dqg gdwd surfhvvlqj gxulqj d fhqvxv lv surklelwhg iurp glyxojlqj dqg sdvvlqj rq
lqglylgxdo0ohyho lqirupdwlrq rewdlqhg iurp wkh fhqvxv irupv1 Vlplodu wr rwkhu hpsor|hhv
lq wkh vwdwlvwlfdo v|vwhp zkr zrun zlwk lqglylgxdo0ohyho gdwd/ wkh| duh dovr reoljhg wr vljq
vwdwxdu| ghfodudwlrqv/ dqg wkh uhvshfwlyh reoljdwlrqv dovr frqwlqxh diwhu wkh hqg ri wkhlu
zrunlqj frqwudfwv1
Dffruglqj wr wkh odz iru wkh lpsohphqwdwlrq ri wkh odvw Exojduldq fhqvxv/ wkh lqvwlwx0
wlrqv uhvsrqvleoh iru wkh fhqvxv lpsohphqwdwlrq duh uhtxluhg wr wdnh doo wkh rujdql}dwlrqdo
dqg whfkqlfdo phdvxuhv iru wkh surwhfwlrq ri wkh froohfwhg shuvrqdo lqirupdwlrq1 Pruhryhu/
dq duwlfoh iurp wkh odz vd|v wkdw doo ruljlqdo fhqvxv irupv pxvw eh ghvwur|hg iroorzlqj vsh0
fldo surfhgxuhv wkuhh |hduv diwhu wkh fhqvxv1
Wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh lwvhoi lpsohphqwv vshfldo phdvxuhv iru jxdudqw|lqj
wkh frqghqwldolw| ri lqglylgxdo0ohyho lqirupdwlrq1 Iru lqvwdqfh/ wkhuh lv d vshfldo lqwhuqdo
uhjxodwlrq v|vwhp iru xvh dqg vxsso| ri vwdwlvwlfdo lqirupdwlrq wr rxwvlgh sduwlhv1 Pruh0
ryhu/ rqo| dxwkrul}hg vwd kdv dffhvv wr wkh ruljlqdo lqglylgxdo0ohyho lqirupdwlrq vwruhg lq
wkh gdwdedvh ri wkh Lqvwlwxwh1
Wklug sduwlhv/ vxfk dv ydulrxv qdwlrqdo dqg lqwhuqdwlrqdo/ jryhuqphqwdo dqg sulydwh lq0
vwlwxwlrqv/ vflhqwlf rujdql}dwlrqv dqg rwkhuv/ fdq dsso| wr xvh gdwd iurp wkh ghprjudsklf
gdwdedvh dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh1 Wklv surfhgxuh lv uhjxodwhg e| wkh lqvwuxf0
wlrqv iru lqirupdwlrqdo vhuylfhv dw wkh QVL1 Dffruglqj wr uhjxodwlrqv lq wkh lqvwuxfwlrqv/
wkh srwhqwldo xvhuv ri vwdwlvwlfdo gdwd qhhg wr vxeplw dq dssolfdwlrq lq zklfk wkh| ghvfuleh5:
h{dfwo| wkh frqwhqw dqg vwuxfwxuh ri wkh uhtxluhg gdwd1 Diwhu wkh dssolfdwlrq lv dssuryhg
e| wkh suhvlghqw ri wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ru klv2khu dxwkrul}hg uhsuhvhqwdwlyhv/
wkh uhvshfwlyh gdwd lv suhsduhg e| wkh Ghsduwphqw iru Ghprjudsklf Vwdwlvwlfv dqg vxssolhg
wr wkh xvhuv xqghu frqvlghudwlrq ri wkh gdwd frqghqwldolw| lvvxhv1 Wklv xvxdoo| lpsolhv
wkdw wkh gdwd lv vxssolhg wr wkh xvhuv lq dq djjuhjdwh irup vr wkdw qr lqglylgxdo lqfoxghg
lq wkh gdwdvhw fdq eh lghqwlhg1
Wkh vwuxfwxuh ri wkh ghprjudsklf gdwdedvh dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh dqg
wkh dydlodelolw| ri wkh shuvrqdo lghqwlfdwlrq qxpehu +SLG, doorz iru olqnlqj ydulrxv ghpr0
judsklf hyhqwv dqg ghprjudsklf lqirupdwlrq1 Wkh uvw wlph wklv srvvlelolw| zdv h{soruhg
zdv iru wkh vxssohphqw ri wkh gdwdvhw xvhg e| Loldqd Nrkohu iru khu glvvhuwdwlrq uhvhdufk
rq pruwdolw| lq Exojduld gxulqj wkh wudqvlwlrq shulrg +Nrkohu 5334,1 Wkh dfwxdo olqndjh
ri wkh gdwd pxvw wdnh sodfh dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh e| wkh uhvshfwlyh h{shuwv
zkr kdyh dq dxwkrul}hg dffhvv wr wkh lqglylgxdo0ohyho gdwd1 Pruhryhu/ hpsor|hhv ri wkh
Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ghflgh zklfk ydulrxv lqglfdwruv fdq eh lq wkh gdwdvhw dqg
krz wkh jurxslqj ri lqglylgxdo fkdudfwhulvwlfv vkrxog eh shuiruphg vr wkdw qr lqglylgxdo
fdq eh lghqwlhg1 Ixuwkhupruh/ shuvrqdo lqirupdwlrq vxfk dv wkh shuvrqdo lghqwlfdwlrq
qxpehu/ dgguhvv dqg rwkhu lqirupdwlrq duh qrw jlyhq wr rxwvlgh xvhuv ri wkh ghprjudsklf
gdwd1 Li xvhuv uhtxluh lqglylgxdo0ohyho vxuyh| gdwd wkdw lqfoxghv lqglylgxdo uhfrugv/ wkh
xvhuv vljq d frqwudfw zlwk wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh/ zklfk ghqhv wkh frqglwlrqv
dqg uhvwulfwlrqv iru xvlqj wkh vxuyh| gdwd +h1j1/ wkh frqwudfw ghqhv wkh sxusrvh ri wkh
vwxg|/ sxeolfdwlrq ri gdwd/ dffhvv wr wkh gdwd dqg frqghqwldolw| lvvxhv,1
Dfnqrzohgjphqwv= Zh wkdqn wkh Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk lq
Urvwrfn dqg wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri Exojduld iru wkhlu vxssruw lq pdnlqj
wklv frooderudwlrq srvvleoh1 Zh duh sduwlfxoduo| judwhixo wr wkh Pd{ Sodqfn Lqvwlwxwh iru
surylglqj qdqfldo vxssruw iru wklv uhvhdufk uhsruw1 Zh duh dovr judwhixo wr wkh froohdjxhv
iurp wkh Ghsduwphqw ri Ghprjudsklf Vwdwlvwlfv dw wkh Qdwlrqdo Vwdwlvwlfdo Lqvwlwxwh ri
Exojduld/ zkr duh ghyhorslqj wkh phwkrgrorj| iru froohfwlqj ghprjudsklf gdwd lq Exojduld
dqg zkr duh surfhvvlqj dqg ghyhorslqj wkh ghprjudsklf gdwdedvh lq Exojduld1 Zh wkdqn
Lydq Edohy/ Hond Mdnlpryd/ Pduldqd Prxujryd/ Glplwhu Sklolsry/ Zdug Z1 Nlqjndgh dqg
Kdqv0Shwhu Nrkohu iru pdq| khosixo frpphqwv dqg vxjjhvwlrqv1
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